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PREFACE 


This manual provides programming information for the PERKIN- 
ELMER Quad Synchronous Adapter (QSA) Product Numbers M47-002 and 
M47-003, and the Single Synchronous Adapter (SSA) Product Numbers 


47-106 and u7-107. The QSA or the SSA provides an interface 
between the Multiplexor Bus, Memory Access Multiplexor (MAM), or 
Selector Channel Bus of a PERKIN-ELMER digital system and up to 
agg ye Mee = TIS am — TO am ew we ES en Cen neh ew nm an a Nn haw CO mn te me mR AH mame 1 
LUUL 1AWUT-ALLESE UL CVUUL- ALLS JY wMeEMLVIIUUS vata YoLeoe LNCS mamuda ts 
inciudes an introduction to the adapters, and detailed 
information concerning configurations, data formats, programming 
instructions, sequences, and constraints, interrupts, 


initialization, and device addressing. Appendices to the manual 
provide a programmer's guide, and 16-bit and 32-bit programming 
examples. 
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Ss 
PROGRAMM 


1. INTRODUCTION 


This document provides programming information for the 
Perkin-Elmer Single and Quad Synchronous Adapterse It assumes 
that the reader is familiar with the I/O programming structure of 
Perkin-Elmer Processors. One manual which will be of interest is 
the appropriate Processor User's/Reference Manual. 


The Quad Synchronous Adapter (QSA) and the Single Synchronous 
Adapter (SSA) are designed to operate with synchronous modems. 
They contain the serial/parallel converters, character buffers, 
and control circuits for one or four modems (1 or 4), operating 
in either two-wire or four-wire mode. For technical information 
concerning the SSA or QSA, refer to the SSA Installation and 
Maintenance Manual, Publication Number 29-689, or the QSA 
Instruction Manual, Publication Number 29-411. 


2e CCNFIGURATICN 


The 381 mm (15") SSA, Marketing Number M47-106 and M4&7-107, or 
QSA, Marketing Number M47-002 and M47-003, may be configured on 
Models 6/16, 7/16, 8/16E, 7/32, 8/32, Series Sixteen, or Series 
3200. They provide one or four double buffered interfaces to 
Synchronous data sets, such as the Bell 201. The QSA does not 
include data set signal level conversion, but interfacing to a 
modem is made possible by using the appropriate Line Conditioning 
Module (LCM). Provision is also made to connect an SSA to an LCM 
for other than RS-232 signal level conversion. 


When strapped for four-wire operation, an SSA has two and a QSA 
has eight consecutive device addresses, with each consecutive 
pair teing the receive and transmit addresses for each line. The 
receive line is always assigned the even address and the transmit 
line address is odd. For two-wire operation, each line responds 
to the even address, unless two-wire address interleaving is 
installed. The address interleaving scheme enables the 
consecutive addressing of eight two-wire lines, on two Quad 
Synchronous Adapters. This schene is described further in the 
“DEVICE ADDRESSING" section. 


The SSA or QSA can also be configured under a Selector Channel 


(SELCH) for high speed data transfer, a Memory Access 
Multirlexer, or the Auto Driver Channel. 
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3- CATA FORMAT 


Various line and control options are available on the SSA _ and 
OSA. They are described in the following paragraphs. 


36-1 Tata Set Cperating Modes 


Each data line on the SSA and QSA is provided with strap options 
to operate in two-wire or four-wire mode. Each board is provided 
with strap options to provide automatic deletion of leading SYNC 
characters, and Automatic Resynchronization after termination, 
during the Zero Bit Insert/lLelete (ZBID) receive mode. 


3.2 Transmission Pate 


The transmission rate is fixed by the modem being used with the 
SSA cr QSA. The interface is transparent to this rate which must 
not exceed the maximum cf 1.6M baud. The modem must always 
supply the transmit and receive clocks. The Local Loopback mode 
of operation uses an internal test clock that is strappable to 
two arproximate baud rates; 8k baud with the strap removed and 
800 baud with the strap installed. 


3-3 Method cf Transmission 


In non-ZBID mode, data is serial, synchronous by character and 
bit, using SYNC characters for character synchronization. Any 5, 
6, 7, or 8 bit character in the range of X‘'01° to X‘'FE*® (with or 
without parity) may be used, and is program selectable for each 
line. 


The ZBID mede is required to accommodate several communication 
conventions, and is selected under program control. In this 
mode, the character length is fixed at eight bits per character 
and the Flag (F) character is hardware fixed at X‘'7E'‘. 

u, PROGRAMMING INSTRUCTIONS 

The Processor I/O Instructions are used to communicate with the 
SSA and QSA. 


4.1 SSA/OSA Programming Instructions 


4.1.2.1 Sense Status (SS or SSR) 
The Sense Status instruction is used to determine if character 


transfers are complete and correct, and also to interrogate the 
associated mcdem status. 
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4e1e.2 Output Command (OC or OCR) 


The Output Command instruction is used to Enable or Disable 
interrupts, answer or disconnect calls, and to set the interface 
to the Receive or Send Mode. 


4.1.3 Write Data (WD or WDR) 


The Write Data instruction is used to load the output character 
into the Data Register, ani to set the SYNC character register. 


4ue1e4 Read Data (RD or RDR) 


The Read Data instruction is used to read an assembled character 
into the processor.e 


4.1.5 Acknowledge Interrupt 


The Acknowledge Interrupt command provides two different types of 
commandse When bit 15 is reset, the command is recognized as the 
common command for setting the function mode of the addressed 
line (both Peceived and Transmit). When bit 15 is set, the 
command is the Receive/Transmit command. In four-wire mode, the 
command sent to the Receive line is interpreted as a Receive 
command and to the Transmit line as a Transmit command. In 
two-wire mode, command bit 14 (RQ2S) sets the Transmit or Receive 
mode. 


4.2 Command Byte 


Table 1 shows the interpretation of each bit in the Command byte. 


WRITE/ 
SPECIAL RQ2s 1 


DISABLE ENABLE 
wee ee =e 
DISARM 
| arava | \ DISABLE ENABLE 
TRANSMIT 
DISARM 


COMMON 


NO. OF DATA 
BITS SELECT 


LINE MODE 
CONTROL 


Disable When this bit is set and Enable is reset, any 
interrupts occurring for that device address are not 
passed to the processor but are queued. 


Enable When this bit is set and Disable is reset, any 


interrupt occurring for that device address is 
presented to the processor. 
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Disarr 


*Local 
Loopback 


Synsch 


Reset 
Data 
fode 


*Ready 


When both the Enable and Visable bits are set, no 
interrupts are generated or queued by the device 
address. All eight device addresses on the QSA and 
both device addresses on the SSA are set to this 
mode on initialization. 


This command bit, if set, causes the transmit and 
receive lines to go to the Local Loopback mode. All 
control and data outputs to the modem are forced to 
their OFF state and all incoming control and data 
line signals are taken from the specified local 
loopback source line (see the “Local Loopback" 
section). 


Local Leophack csnnot be used when the SSA or QSA is 
configured under a Selector Channel. 


This command bit, if set and issued to the Receive 
line (or two-wire line in receive mode), causes the 
line to go the SYNC/Flag Search (SYNSCH) mode. 
Incoming serial data is discarded and not presented 
to the processor until the correct synchronization 
sequence is detected. see the Synchronization 
section. A command with this bit reset does not 
change the current state of the line, but resets the 
OV and Parity Error bits of the Status byte, if set. 


A command with this bit set and the RG2S bit set to 
the transmit line (or a two-wire line in the 
transmit mode) while in BISYNC mode (non-ZBID) 
forces the line to transmit continuous MARK 
characters (all bits set including parity is 
enabled), Starting at the completion of the present 
character being shifted out (EOC). In ZBID mode, 


this command causes the line to transmit 
continuously the last contents of the transmit data 
holding register, without inserted zero bits, 


starting at the completion of the present character 
being shifted out (EOC). A command with this bit 
reset and RQ2S set causes no change to the transit 
line data mode. The transmit line returns to the 
data mode at the next EOC after a Write Data, while 
Data Mode is reset. In ZBID Mode, the SSA/QSA 
automatically inserts one leading flag character 
(X'7E*) before the data frame is transmitted. 


When this bit is set, a command forces the Data Set 
Ready (DSR) control line to the modem to go to the 
ON level. This bit must be set on all Receive and 
Transmit commands to maintain the data mode. If 
this bit is reset, DSR is forced off, carrier and 
CL25 return te the idle state, and an existing call 
is terminated. Ready must be sent tO anSwer an 
incoming call. 
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*Special 


RQ2S 


NO. 
Data 
Bits 


of 


This command bit is used to control the state of 
special modem control signals, such as NEW SYNC and 
SPEED SELECT (CH/CI). The special control line is 
forced to the ON level by setting this bit. This 
bit is ignored if no special function is wired. 
(See the LCM Instruction Specification, 02-380A20 


far wirins informati an ay 
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This command bit controls’ the state of the 
REQUEST-TO-SEND (RQ2S) control line to the modem. 
In a two-wire configuraticn, it also controls’ the 
state of the Transmit and Receive mode of the line. 


In two-wire ccenfiguraticns, a command with this bit 
set switches the line into Write mode and forces the 
RQ2S control line active. Interrupts are disarmed 
from the receive logic and only the Transmit line 
status is returned. A command with this bit reset, 
switches the line into the Read mode and forces the 
RQ2S control line inactive. Interrupts are disarmed 
from the Transmit logic and only the Receive line 
status is returned. A subsequent write data to the 
line in the Read mode sets the programmable SYNC 
match character register. 


In four-wire configurations, a command to _ the 
transmit line with this bit set forces the &Q2S. 
The program must, therefore, leave RQ2S active for 
at least two character periods after the last useful 
character is output to ensure that it has been 
transmitted. One method is to write two or more pad 
characters (e.g., X'FF’) after the data in non-ZBID 
mode. 


These two bits ccntrol the number of data bits (does 
not include parity per character for non-ZBID mode. 
In ZBID mode, the SSA/QSA forces eight 
bits/character regardless of these two command bits. 
Characters are right-justified in the data byte, if 
less than eight bits per character. If parity is 
specified, the number of bits transmitted per 
character is equal to this value plus one, 


Bit Noe 10 Bit Noe 11 Bits/Character 


5 bits/character 
6 bits/character 
7 bits/character 
8 bits/character 


In a four-wire configuration, these command bits are 
common to both the transmit and receive side of the 
line. The last command to either side stands for 
both sides. 
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Line Mode These two bits control the line mode as follows: 


Contrcl 
13 Rit Noe 14 Line Mode 


No parity 
Zero bit 
Insertion/Detection 


Odd parity 
(inserted-checked- 
deleted ) 

Even Parity 
(inserted-checked- 
deleted) 


NOTE 
The Data bit Select and Line Mode 
Control bits are undefined at 
initialization. The program must 


define them by an Output Command. 


4.3 Status Pyte 


Table 2 displays the status bytes for both the transmit and 
received sides. 

TABLE 2 SSA/QSA STATUS BYTES 

8 9 10 1 12 13 14 15 

PARITY 

RECEIVE ERROR/ RING BUSY EXAMINE CARRIER 

Ov TERM. OFF 

oe lee a . 


Overflow. This bit is set if the SSA/QSA is not 
serviced at its data rate (within 1/2 of a character 
time). 


SPECIAL 


Data was not read from the SSA/QSA before another was 
assembled in the Receive mode. In this case, a data 
byte was over written in the SSA/QSA. 


Lata was not supplied to the SSA/QSA in time, during 
transmission, and the previous character was 
re-transmitted in the non-ZBID mode. For the ZBID 
mode, the flag is set upon an overflow condition. 


This bit, once set, remains set until reset by a 
command to the line with bit-15 set or by system 
Initialization. 
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Parity 


Special 


Ring 


Busy 


Examine 


Carrier 
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Farity Frror/Termination. During non-ZBID mode 
operation, this bit indicates that a parity error has 
been detected on the incoming character. During ZBID 
mode operation, this bit indicates that the hardware 
control logic has detected a flag or an abort 
condition. 


This bit is reset by any command to the Receive line 
with bit 15 set. In non-ZBID mode, the next incoming 
data character with good parity resets this status 
bit. 


This bit is set when the special status function from 
the modem is active. This bit is always reset if no 
epecial function is wired in the associated LCM. See 
the LCM Installation Specification 02-380A20. 


This bit is set when the RING control line from the 
data set is ON. 


This bit is set in the Status Byte when the line is 
not ready to present a data byte to the processor 
(Receive) or to accept a data byte from the processor 
(Transmit). It is also set by the following 
conditions: 


Receive Busy: 


- The Carrier-ON (CO) line from the modem is at 
the OFF level. 


-~ The receive data buffer has not been loaded from 
the character assemble register since the 
provious ‘Data Request‘. 


Transmit Busy: 


~ The CLEAR-TO-SEND (CL2S) line from the modem is 
at the OFF level. 


- A ‘Write Data‘ is issued from the processor. 


This bit is reset when the Receive Data Buffer is 
loaded or when the Transmit Data buffer is emptied. 


This bit is set when OV or Parity Error/Term status 
bit is set. 


This bit, when set, indicates that the CO line from 
the Data Set is OFF. 


Not Clear to Send. This bit, when set, indicates 
that the CL2S line from the modem is OFF. 


Tata Set Not Ready. This bit, when set, indicates 
that the Ready (RDY) line from the modem is OFF. 


ee SYNCHRONIZATION 
Refer to Figures A1-4, A1-5, and A1-6 in Appendix A. 


In the non-ZBID mode, the Receive line is synchronized with the 
incoming data upon reception of two consecutive SYNC characters. 
Ersuing leading Sync characters are discarded if the automatic 
SYNC delete option is installed; otherwise all data following 
synchronization is loaded inte the buffer and presented to the 
PLOCeEESOL. A Write Data to the Receive side of a four-wire line, 
or a Write Data to a two-wire line in Receive mode, sets the SYNC 
Match Character register. When the adapter is initialized, the 
contents of the SYNC Match Character register is undefined and 
must te set by the program. 


In ZBID mode, the Receive line is synchronized with incoming iata 
upon detection of a single flag character of X'7E‘*, fixed by 
hardware. It remains in as ‘flag received® state with no data 
presented to the processor, if the ensuing characters are flags. 
If an abort character, any character of 6 Or more contiguous 1 
bits, not equal toa flag (X‘'7E'), without inserted zero bits, 
(ises, X*3F*, xX*FC", C*7E*, X*FE*, jor X*FF*) is detected 
following a flag, the line is put back into SYNC Search mode 
ready to establish synchronization, upon the reception of another 
flag (X°7E'). If a data character (neither flag nor abort) is 
detected immediately following the detection of a flag character, 
the line gqgces into the data mode, and data is presented to the 
PLOCceSSOLe Cnce in the data mode, a flag or an abort character 
terminates the data frame and sets the Parity FError/Term status 
bite If automatic resynchronization is installed, a termination 
flag character puts the line back to the ‘flag received’ state, 
ready to go into the Data mode on the next data byte; otherwise, 
the line goes into the SYNC Search mode, to be resynchronized by 
another flag. 


The SYNC characters must be supplied as data to the transmit line 
in non-ZBID mode.w Atter a data transmission is terminated by OV, 
the transmit line continues te send the last contents of the 
contiguous flag characters. 


In ZEID mode, the transmit lsgic precedes the first data byte of 
a frame with a flag character, and after a frame transmission is 
terminated by OV, the transmit line sends multiple contiguous 
flag characters. 


6. INPUT/OUTPUT 


To set up a Read operation, the SYNC Match character register 
should be set as described in the “Synchronization” section. An 
Output Command with SYNSCH and DTR should be issued to the 
Receive line (RQ2S must be reset). At the next change of status 
(or interrupt) after carrier is ON, a zero status indicates that 
a character is available. A Read Data must be issued before the 
end of the character time. 
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To set up a write operation with a non-ZBID transmit line, an 
output command with RQ25S, CTR, and Reset Data Mode should be 
issued. (Reset Data Mode ensures that the line iS at a constant 
MARK state.) At the next change of status (or interrupt) after 
CL2S goes active, a zero status indicates that the adapter is 
ready to accept a character. A Write Data initiating the d 
transfer may be issued at any time airter an aiLi~Zero Sta 
OCCULIS. After CL2S goes active, the transmit SSA/QSA generates 
an interrupt, if enabled, once every character period, regardless 
of whether or not a data transfer is in progress. OV will not 
set until a data transfer is initiated and the OV condition is 
detected. If RQ2?S is reset, the communication link is lost. 


A write operation using a ZPID transmit line requires a slightly 
different procedure. Refer to the section entitled "“Zero-Bit 
Insertion/Deletion”™ fer details. 


NOTE 


All commands toa two-wire line which 
cause a line turn around (Write to Read 
Or Read to Write) must disarm 
interrurts. 


If the Auto SYNC Delete option is installed, a leading character 
with parity error (after synchronization is complete) is not 
deleted. Instead, the Receive line goes into the Data mode and 
the first character read is the SYNC character in error, with the 
“parity error” status bit set. 


High Speed Data Transfer 


In order to support high speed data sets, the SSA/QSA must _ be 
conficured under a Selector Channel and operated in the two-wire 
modee Data transfers must be in fixed block lengths. However, 
in ZEID operation, the SSA/QSA is able to receive variable data 
blocks because the ZBID termination flag status terminates the 
SELCH. 


Since the SELCH is stopred by the termination status, the 
automatic resynchronization option is not available in this 
configuration. 


Local Loopback 


The Lecal Loopback feature provides on-line testing ability. 
When the Local Loopback ccmmand is issued, all data and control 
line signals to the modem gc to the inactive state, and the 
receive logic gets data and control line signals from another 
transmit line (another line). The Local Loopback command is 
separate for each line, but the receive/transmit address pairs 
are not changeable. The QSA Local Loopback sources and 
destinations are specified in Figure 1. The control line 
looptack for SSA and QSA are shown in Figure 2. 
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For Lecal Loopback Baud rates refer to “Transmission Rates". 


CSA TRANSMIT LINE TS LOCPED INTO QSA RECEIVED LINE 


(X'BE*) 2 ————-______ 5) «(CX 'BB") 


CX*BE') | 3-1» 1 (X'BA') 
(X"B9") 0 ———»2 (X'"BC') 
(X*BB*) 4 ————______________________»3 (X'BE'‘) 


Figure 1 QSA Local Loopback Configuration 


RQ2S ———___ oC CL2S (of the transmit 
Side; Carrier-ON (of 
the Receiver side) 


DTR SS eDSR 


X Special —___—_——__—_———-»R Special, Ring 


Figure 2 SSA/QSA Control Line Loopback 


7. PROGRAMMING SEQUENCE 


Refer to Appendix A. 


7-1 #=Criginating and Receiving a Call 


To manually originate a call, the operator depresses the TALK key 
and dials the desired number. When the call is answered, a 
carrier tone is heard and the operator should depress the Data 
key tc complete the connection. The operator may now replace the 
hand-set and depress the AUTO key to return to automatic-receive, 
following this call. The 801 Auto Call Unit can be used to 
establish a call without manual attendance. Refer to the 801 
Automatic Call Unit Interface Operaticns and Programming Manual, 
Publication Number 29-114. 


To receive a call, the AUTO key on the auxillary hand set must be 


depressed. If not, Manual answering is required. RING then 
interrupts the processor, and carrier comes ON. 
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7-2 Program Initialization 


When initializing a call, the program commands the adapter with 
DTR, RQ2S, and XMIT-NO-OP. Clear-to-Send (CL2S) is set after a 
certain delay depending upon the modem used. Data transmission 
can begin after CL2S is active (CL2S -> 0). 


When receiving a call, the SSA/QSA interrupts should be enabled 
and the processor is interrupted by RING (dial-up line only). 
The program can then switch a two-wire line into receive mode and 
expect synchronization upon reception of SYNC/flag characters. 


4. Ci 


7-3 Non-ZBILC Vata Processing 


Once a call is established, a character should be transferred, 
whenever the Busy status bit is reset (an interrupt is generated 
at this transition). Tf the program does not perform a data 
transfer within a character rferiod, the Overflow status bit (OV) 
is set and a character is lost (Receive), or the last character 
is retransmitted (Transmit). 


To transmit data, RQ2S should be set, and after CL2S resets, data 
should be sent when Busy changes from set to resete The message 
must ke preceeded by at least two SYNC characters (to ensure 
synchronization, three to six SYNC characters are usually sent). 


To receive data, the SYNC Match Character register must be 
programmed tc the desired SYNC character by a Write Data to the 
receive side. The line should be set in SYNSCH mode, and 
Synchronization is established when two consecutive SYNC 
characters are matched. The program should stop the message of 
any leading SYNC characters, if the automatic SYNC delete option 
is not installed. 


1. On a two-wire line, there is no delay to allow for ail 
the characters to be sent when the line is switched from 
Write to Read (RQ2S 1 <-> 0). In ZBID mode (see the 
"Zero bit Insertion/Deletion" section), the program 
should wait at least two character periods (two 
interrupts) after OV is set before switching the line. 
In non-ZBID mode, the program should wait at least two 
character times (two interrupts) after the last useful 
character. 


2e For maximum throughput, for example, when the SSA/QSA is 
configured under a Selector Channel, all unused lines 
should be set to their Idle state by reseting DTR. RQ25 
should not stay active any longer than necessary. 
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(ad 


° On a two-wire line, any command which causes a 
Read/Write or a Write/Read trnsition must have 
interrupts disarmed. Commands which cause a Write/Read 
transition must specify SYNSCH, for example ina Write 
followed by a Read sequence, terminate the Write with 
Disarm (eege, X'DB* command), and start the Read with 
Disarm and SYNC SEARCH (eege, X'D9* command). Following 
this sequence, a Read Enable may be issued. A similar 
sequence must be issued to terminate a Read and begin a 

Write regardless of any time lapse between line 
turnarcund. 


WARNING 


FAILURE TO OBEY THE ABOVE RULES MAY 
LEAD TO INTERMITTENT SYSTEM LEVEL 
FAILURES, WHICH MAY NOT EASILY BE 
TRACEABLE TO THE SSA OR QSA. 


Zero Pit Insertion/Deletion (ZBID) 


An optional SSA/QSA feature is available to operate with zero bit 
insertion/deletion as required by SDLC, HDLC, and ADCCP 
protocols. 


To initialize transmission in the ZBID mode, a Write Data 
specifying the initial line bit pattern (normally Flags, X'7E') 
must be issued, followed by a command with RQ2S, DTR, and Reset 
Data Mode set. As soon as CL2S goes active, the adapter 
transmits continuously the contents of the transmit holding data 
register (previously set up by the preceding Write Data) until 
the first Write Data is issued. The adapter then preceeds the 
first data byte with one flag character (X'7E'). If data is not 
supplied to the adapter within one character time after the 
previcus character was written, the adapter terminates the data 
frame with continuous Flag characters and sets the OV status. 
The line resumes data transmission at the first Write Data after 
a conmand with Bit 15 Set. Thus, several frameS may be 
transmitted in a contiguous sequence (with the SSA/QSA generating 
interframe flag characters) by allowing OV to set after the first 
frame is sent, then issuing a command with RQ2S and DTR set and 
with Reset Data Mode not set, and then initiating the following 
frame with a Write Data. 


In certain instances, the Transmit line must generate either a 
"frame abort" or “idle line" sequence. This is accomplished by 
issuing a Write Data of X°FF* to the adapter, immediately 
followed by a command with Reset Data Mode set along with RQ2S 
and DTR. In the case of "frame abort", the character must be 
followed by contiguous flags, accomplished by issuing a Write 
Data cf X°7E' (flag) after the next busy 1 -> 0 transition, and 
then immediately followed by another command with Reset Data Mode 
set along with RQ2S and DTR. 
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The ZEID Mode transmit line shutdown procedure is as follows: 


1. After transmission of the last data frame is complete, 
OV should be allowed to set, thereby ending the frame 
with a Flag character. 


No 
e 


As soon as OV status is set, issue a Write ata 
specifying the initial line pattern (normally Flags, 
X'7E*) followed by a command with RQ2S, DTR, and Reset 
Data Mode set. 


3. Following the next Busy 1 -> 0 transition, the line may 
be shutdown by issuing a command with interrupts 
disarmed and RQ2S reset. 


This allows time for the ending FLAG character to be 
transmitted before shutdown occurs. 


To receive, the read logic must be placed in the SYNSCH mode. 
The SSA/QSA strips off the leading flag characters and interrupts 
(BSY 1-> 0) the processor when data is assembled. Data transfer 
terminates upon detection of a flag character or abort character. 
The End flag or abort character is returned in the receive buffer 
so that the program can determine the condition of termination by 
reading ite The End flag is X'7VE°* and the abort characters are 
any combination of six or mere contiguous one bits, not equal to 
a flag. For example, xX‘3F*°, X‘FC', X'T7EF’', X'FE‘', or X‘'FF’ is 
accebtable. If the Automatic Resynchronization** is installed, 
the FEnd/Abort flag is only available to the processor for one 
character period, after which time the Parity Error/Term’ status 
bit resets. If the End flag was detected, the line waits for 
data, or if an abort character was detected, the line goes into 
SYNSCH for flags. If ABORT characters appear in the interframe 
time fill (normally Flags), the SSA/QSA interrupts with the 
parity Error/Term status bit reset. Without automatic reSYNC, 
the line terminates further data transfers with the End/Abort 
flag in the buffer. It must be restarted with a SYNSCH command. 
Parity Error/Term is set upon termination but is reset by 
resynchronization. However, when an ABORT character is received 
while Automatic Resynchronization is installed, a second 
interrupt occurs one character following the initial ABORT 
character. This second character interrupt permits software to 
differentiate between an ABCRT sequence (7 to 14 contiguous one 
bits) and an IDLE LINE sequence (15 or more contiguous one bits). 
As long as ABORT characters continue being received, these 
interrupts continue at one character intervals. If, during a 
period of continuous ABORT interrupts, a FLAG is received, the 
SSA/QSA RESYNC*s on this FLAG and schedules an interrupt. The 
continuous ABORT interrupts may be stopred by a SYNSCH command. 


**Automatic Resynchronization allows reception of more than one 
data frame without re-initialization of the line. 
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High Speed [Lata Transfer (SELCH) 


When configured under a Selector Channel, the SSA/QSA can be 
operated with only one line active at a time. This is true if 
the line is configured in Four-wire or Two-wire mode. 


To transmit in this configuration, the SELCH should be provided 
with the starting and ending buffer address. An Output Command 
should be issued to the line with RQ2S set, wait until CL2S—+0, 
and followed by the command for SELCH GO. The SELCH interrupts 
the processor when the the data transfer is completed. 


To receive data, the SELCH should be set up with buffer 
addresses. When carrier is detected on the receive side (a 
two-wire line should be switched into the Read mode), an Output 
Command should place the line into the SYNSCH mode, followed by 
a SELCH GO, READ command. A SELCH interrupt is received upon 
completion of the data transfer. In ZBID mode, an End or Abort 
flag also causes the SELCH interrupt. 


8. INTERRUPTS 


The following are interrupt conditions for both four-wire and 
two-wire operations when enabled by Output Command and PSW Enable 


bits: 
RECEIVE STATUS TRANSITION 


Busy 
Carrier OFF 
Ring 


DSR 


TRANSMIT STATUS TRANSITION 


9. INITIALIZATION 


The SSA/QSA is initialized by Power Fail of System 
Initialization, to the DISARM, Receive mode (Read) with RQ2S 
reset, Ready (DIR) reset , special reset, and Local Loopback 
reset. The status of the number of data bits code and the line 
mode control code after initialization are undefined. 
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10. CEVICE ADDRESS 


The preferred device address range for the SSA/QSA is X*"B8° 
through X"BF*. A QSA with all four lines strapped for four-wire, 
has eight consecutive device addresses, one for receive and one 
for transmit for each of the four lines. The SSA wired in the 


Same configuration has two consecutive addresses. The even 
addresses are assigned to the Receive lines and the odd addresses 
to the Transmit lines. A line (without two-wire interleaving), 
strarred for two-wire operation, responds to the Receive line 
address, and all interrupts from a two-wire line returns’ the 
Receive line address only. Normally, the least significant 


address bit is not checked in the two-wire mode, but if the 
two-wire Address JInterleaving option is installed, the least 
significant address bit is checked. This option may be used when 
the system has one or more rairs of QSA's, each having all four 
lines strapred for two-wire operation. The QSA address switch 
inverts the least-significant address Lit before it is checked, 
thus allowing multiple QSA‘s to be configured with interleaved 
device addresses. 


Table 3 gives an example of two-wire Address Interleaving. In 
this example, the system has two QSA‘'s each with two-wire Address 


Interleaving installed. The Address switch of QSA 1 is set at 
X¥°B&@* and that of QSA 2 is set at X°B9'. 


TABLE 3 EXAMPLES OF TWO-WIRE QSA ADDRESS INTERLEAVING 


B8 No match QSA 1, Line 0 
No match B9 QSA 2, Line 0 
BA No match | QSA 1, Line 1 
No match BB QSA 2, Line 1 
BC No match QSA 1, Line 2 
No match BD QSA 2, Line 2 
BE No match QSA 1, Line 3 
No match BF QSA 2, Line 3 
NOTE 


When the SSA/QSA is on a 16-bit 
processor, Bits 6 and 7 of the device 
address field must be set to ZERO. 
Pits 0-5 are don't care bits. 
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112 SAMPLE PROGRAMS 

Sample Programs for driving the SSA/QSA in both Full and Half 
Duplex modes are shown in Appendices B and C. The examples shown 
are as follows: 


16 Bit Processor Programming Examples (Appendix B) 


1.2 2 wire - Non-ZBID 

2- 2 ilines - 4 wire-Non ZBID 
3- 2wire - ZBID 

4. 2ti1ines - 4 wire-ZBID 


32 Bit Processor Frogramming Examples (Appendix C) 


1. 2 wire - Non ZBID 

2- 2ilines - 4 wire-Non ZBID 
3- 2 wire ~- ZBPID 

4. 2 lines - 4 wire-ZBID 
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APFENDIX A 
PROGRAMMER'S GUIDE 


DISABLE ENABLE 
RECEIVE SS EEIIEEnnnEEEE Eien 
DISARM WRITE/ 
SPECIAL RQ2S 
DISABLE ENABLE 
TRANSMIT een acenn | 
DISARM 


COMMON © NO. OF DATA LINE MODE 
S a BITS SELECT CONTROL 


Figure A~1. Command Byte 


RECEIVE EXAMINE eee 
See err SPECIAL 
TRANSMIT ee EXAMINE CL 2s 


Figure A-2. Status Byte 


RECEIVE TRANSMIT TRANSITION 
CARRIER-OFF 


CL2S 1+ O(R), Oe 1 


R - RECEIVE SIDE ONLY 


Figure A-3. Interrupts 
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COMMAND ISSUED 

TWICE; ONCE SPECIFYING 
DISARM, THEN SPECIFYING 
ENABLE INTERRUPTS 


APPENDIX A (Continued) 


CALLING STATION CALLED STATION 
[race can, }————+rne (DIAL-UP LINE ONLY) 
nar 


DSR=1 DSR=1 


RESET DATA MODE = 1 


RQ2S-1 CARRIER OFF 1--»0 


CL2S 1—©0 


SYNSCH~1 


DONE BY THE 
HARDWARE IF THE 
AUTO SYNC DELETE 
OPTION IS 
INSTALLED. 


XMIT 3-6 
SYNC CHAR 


STRIP OFF 
LEADING SYNC 


TRANSMIT 
MESSAGE 


RECEIVE 
MESSAGE 


SEND 2 PAD 
CHARACTERS 


STRIP OFF 
TRAILING PAD 


RESET DATA MODE = 1 
RQ2S=0 
SYNSCH=1 


CARRIER-OFF 0—1 


CL2S 0-+1 | 


OUTPUT COMMAND 


A 2-WIRE LINE IS NOW RQ2S WILL TURN LINE 


IN RECEIVE MODE INTO TRANSMIT MODE 


Figure A-4. Two-Wire Non ZBID Programming Sequence 


NOTE 


All commands causing line turnaround are issued twice, first 
specifying Disarm, then specifying Enable Interrupts 
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APPENDIX A (Continued) 


CALLING STATION CALLED STATION 
—_—————, 
PLACE CALL RING (DIAL-UP LINE ONLY} 


DTR-1 (ANSWER CALL) 


DSR i 
Saas es) 


RESET DATA MODE = 1 
RQ2S=1 


RESET DATA MODE = 1 
RQ2S -1 


CL2S 1-0 
CARRIER OFF CARRIER-ON 
| 1-0 


| 
| DONE 8Y THE 
| | HARDWARE IF AUTO 
Maleate SYNC DELETE 
icicaak 14 OPTION IS 
| | INSTALLED. 
TRANSMIT 
MESSAGE 


RECEIVE 
MESSAGE 


STRIP OFF 
TRAILING PAD 


SEND 2 PAD 
CHARACTERS 


RESET DATA MODE = 1 
RQ2S~ 1 


Satie ee, 4a -S ane ae ee See 
Te TET DATA MODE = 1 
RQ2S--0 
CARRIER-OFF : 
eos o—e1 o—o1 —- 
CLs 1 
CL2S=1 | a Br 


DSR=0 DSR=0 


Figure A-5. Four-Wire Non-ZBID Programming Sequence 
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APPENDIX A (Continued) 


CALLING STATION 


INITIALIZATION 
WD, IDLE PATTERN 


veo 


OC, RESET DATA MODE 


CALLED STATION 
PLACE CALL TT RING (DIAL-UP LINE ONLY) 


RQ2S -0 


DSR=1 DSR~-1 


CARRIER OFF 1-©0 


CL2S 1-©0 
(A FLAG SYNSCH=1 
PRECEEDS THE 
MESSAGE IN. 
TRANSMIT SERTED BY RECEIVE (ADAPTER STRIPS 
MESSAGE HARDWARE} MESSAGE LEADING FLAG) 
SUPPRESS WD FOR 
1 CHAR. PERIOD 
Ov-1 TERM-1 


(FLAG XMIT'D) 


(FLAG RECEIVED) 


READ FLAG 


WAIT FOR 2 


CHAR. PERIODS 


OC RQ2S=1 RESTARTS ADAPTER 
FOR NEXT DATA FRAME XMIT. 
OC RO2S=0 TURNS A 2-WIRE LINE 
INTO RECEIVE MODE. 


DTR=0 


DSR-O 


AUTO RESYNCHRONIZATION 
PUTS LINE BACK INTO SYNC 
SEARCH MODE. 

OC RQ2S~1 TURNS A 2-WIRE 

LINE INTO RECEIVE MODE. 


DTR-O 


DSR-O 


Figure A-~6. ZBID Programming Sequence 
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29-473 


BLANK OUT 
THE 
DISPLAY 


SET UP THE 


TO ENTER AT 
“INTHDL” 


LOAD THE 
XMIT AND 


SET THE 
SYNC. FLAG 
IN MEMORY 


GIVE THE 
COMMON 
COMMANDS 
SET SYNC 
MATCH REG 


ENABLE INT. 
AND START 
SYNC SEARCH 
ON RCV. SIDE 


y ENABLE INT. 
AND SET 
RQ2S ON 

XMIT SIDE 


RO3 10/79 


START 


INTERRUPT VECTOR 


RCV ADDRESSES 


WAIT] 


APFENDIX B 
16 BIT PROGRAMMING EXAMPLES 


ENABLE EXTERNAL 
INTERRUPTS 
AND PUT THE 

CPU IN THE 

WAIT STATE 


2-Wire non-ZBID 


DISPLY 


INTHDL 


ACKNOWLEDGE 
THE 
INTERRUPT 


WRITE THE 
DEVICE ADD. 
AND STATUS 
TO THE DISPLAY 


SET THE 
XMIT AND 
RCV LINES 
TO IDLE 


HALT THE CPU 


APPENDIX B (Continued) 


READ 


STATUS 
=0 
? 


STATUS 
= X'08’ 
? 


DISPLY 


N 


" 
Y 
WRITE THE 
eve: READ THE 
CHARACTER BYTE 


ZERO OUT 


GET THE 
SYNC. FLAG 
FROM MEMORY 


WRITE 
THE DATA 


THE SYNC 
BYTE 


FLAG IN MEM. 


WRITE THE 
BYTE READ 
TO THE 
DISPLAY 


Y 1S THE 

WAIT 1 BYTE = TO 
DATA? 

N 


HALT 1 


2-Wire non-ZBID 


WAIT 1 


DISPLY 
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29-47 


(ad 


APPENDIX B (Continued) 


IDLE 
ALL ADD 2 TO 
DEVICES THE INDEX 


STORE THE 
WRITE 1 ROUTINE 
ADDRESS IN 
THE VECTOR TABLE 


BLANK 
THE 
DISPLAY 


SET UP THE GET A XMIT. 
INTERRUPT VECTOR ADDRESS FROM 
TO ENTER AT THE DEVICE 


“INTHDL” ADD. TABLE 


THE ROUTINE 
ASSUMES THAT 


IVE THE 

CLEAR THE THE DEVICE ADD eee ie 
INDEX FOR ee ee nas Pie eae aiken 
ARRANGED WIiH iU init AMT 


THE INTERNAL 
VECTOR TABLE 


ADDRESS 


RCV. -. XMIT. 
ADDRESS PAIRS 


STORE THE 
READ 1 ROUTINE 
ADDRESS IN 
THE VECTOR TABLE 


ADD 2 TO 
THE INDEX 


GET A RCV. 
ADDRESS FROM 


THE DEVICE 
ADD. TABLE 


GIVE THE 


ENABLE EXTERNAL 


COMMON 
COMMAND INTERRUPTS AND 
AND SET SYNC. PUT THE CPU 
MATCH REG. IN THE WAIT 


STATE 


GIVE THE 
ENABLE, 
SYNC SEARCH 
COMMAND 


2 Lines 4-Wire - non-ZBID 
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APPENDIX B (Continued) 


INTHDL 


ACKNOWLEDGE 
THE 
INTERRUPT 


ZERO THE 
INDEX 


COMPARE THE 
INTERRUPTING 
DEVICE ADDRESS 
TO THE 
DEVADR TABLE 


ENTRY ~- 
INTERRUPTING 
DEVICE 


Y 
GETRTIN 
DSPLAY 


N END OF 


DSPLAY 


WRITE THE 
INTERRUPTING 
DEVICE ADD. 
AND STATUS TO 
THE DISPLAY 


HALT 1 


HALT 
THE CPU 


2Lines 4-Wire non-ZBID 


GETRTIN 


GET THE 
VECTOR ASSOC. 
IATED WITH 
THE ADDRESS 


TRANSFER 
TO THE 
VECTOR 

ADDRESS 


INTERRUPT 
STATUS ~ 


CHANGE THE 
VECTOR IN THE 
TABLE TO BRANCH 
TO READ 2 


WAIT 1 
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AFPENDIX B (Continued) 


INTERRUPT 


STATUS = 


DSPLAY 


CHARACTER 


READ THE 
DATA 
BYTE 


CHANGE THE 
WRITE VECTOR 
TO WRITE 2 


SO NO MORE 
SYNC. CHAR. DSPLAY INTERRUPT 
WILL BE SENT STATUS = 


0 


LRN 
Z RGIS 


THE BYTE 
READ DATA WRITE 
ABYTE 


OF DATA 


WAS 


THE BYTE 
READ SYNC 


WRITE 1 


INTERRUPT 
STATUS 
0 


DSPLAY 


2 Lines 4-Wire  non-ZBID 
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AEPENDIX B (Continued) 


INTHDL 


ACKNOWLEDGE 
~ THE 
INTERRUPT 


BLANK 
THE 
DISPLAY 


SET THE 
INTERRUPT 
VECTOR TO 
ENTER AT 

INTHDL 


GIVE THE 
COMMON 
COMMANDS 


DSPLAY 


WRITE THE 
DEVICE ADDRESS 
AND STATUS TO 
THE DISPLAY 


ENABLE XMiT. 
INTERRUPTS 
AND SET 
RQ2S 


WAIT 2 


ENABLE REV. 
INTERRUPTS 
AND SET 
SYNC SEARCH 


HALT THE CPU 


ENABLE CPU 

INTERRUPTS 

AND SET THE 
WAIT 
STATE 


2-Wire ZBID 
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APPENDIX B (Continued) 


( WRITE ) 


aie A 


ony 


GOOD 
STATUS 
? 


WRITE A 
BYTE OF 
DATA 


BUMP THE 
COUNTER 


10 
INTERRUPTS 
? 


COMPLEMENT 
THE DATA 
FLAG 


GIVE XMIT 
DEVICE A 
COMMAND 
RQ2S 


29-472 RO3 10/79 


Y WAS He 
( WAIT 1 te 


WAIT 1 


THE 
DATA BYTE 


nics 


DISPLAY 
1T ON THE 
DISPLAY 


WAIT 1 


2-Wire ZBID 


AFPENDIX B (Continued) 


START 


STORE THE 
WRITE 1 ROUTINE 
ADDRESS IN 
THE VECTOR 
TABLE 


BLANK 
OUT THE 
DISPLAY 


CLEAR THE 
FLAG AND 
INTERRUPT 
COUNT IN THE 
CONTROL TABLE 


SET UP THE 
INTERRUPT 
VECTOR TO 
ENTER AT 
“INTHDL” 


GET A XMIT 
ADDRESS FROM 
THE DEVICE 
ADDRESS TABLE 


THIS ROUTINE 
ASSUMES THAT 
THE DEVICE 
ADDRESS TABLE 


CLEAR THE 
INDEX 
REGISTER 


IS ARRANGED 
WITH RCV. XMIT. 
ADDRESS PAIRS 


GIVE THE 
RQ2S CMD. 
TO THE 
XMIT 
ADDRESS 


STORE THE 
READ1 ROUTINE 
ADDRESS IN THE 
VECTOR TABLE 


ADD 2 TO 
THE INDEX 


GET A RCV. 
ADDRESS FROM 

THE DEVICE 
ADD. TABLE 


END OF 


TABLE 
? 


GIVE THE 
COMMON 
COMMAND 
TO THE 
RCV DEVICE 


WAIT1 


ENABLE EXTERNAL 
INTERRUPTS 
AND PUT THE 

CPU IN THE 

WAIT STATE 


GIVE THE 

ENABLE 
SYNCH 

COMMAND 


2Lines 4-Wire ZBID 
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APPENDIX B (Continued) 


INTHBL 


ACKNOWLEDGE / 


THE 


INT ORAS / 


CLEAR THE 
INDEX 
REGISTER 


COMPARE THE 
INTERRUPTING 
DEVICE ADDRESS 
TO THE DEVADR 
TABLE 


ADD 2 TO 
THE INDEX 


DSPLAY 


WRITE THE 
INTERRUPTING 
DEVICE ADD. 
AND STATUS 
TO THE 
DISPLAY PANEL 


HALT THE 
CPU 


2 Lines . 4-Wire ZBID 


29-472 RO3 10/79 


| INDEX VALUE | 


TRANSFER TO 
THE VECTOR 
ADDRESS 


WRITE THE 
DATA 
BYTE 


GET THE 
INTERRUPT 
COUNT 


ADD 1 
TO THE 
COUNT 


DOSPLAY 


APPENDIX B (Continued) 


OUTPUT CMD 
TO THE 

RCV LINE 

SYNSCH 


WAIT 1 


STORE THE 


INTERRUPT 
COUNT 


WAIT 1 


STORE ZERO 
IN THE 
INTERRUPT 
COUNT 


WAIT 1 


DSPLAY 


COMPLEMENT 
THE WRITE 


DATA FLAG 


READ THE 
DATA 
BYTE 


OUTPUT 
COMMAND 
RQ2S TO 
XMIT SIDE 


DISPLAY 
THE 
DATA 


WAS 
DATA SENT 
THIS INT.2 


WAS 
IT DATA 


GET THE RCV SENT 


DEVICE ADDRESS 


THAT 1S PAIRED 
WITH THIS 
XMIT LINE 


2Lines 4-Wire ZBID 
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QSA + 2=<WIRE PROGRAMMING EXAMPLE = 16 BIT PROCESSOR 


PROG= *NONEs ASSEMBLED BY CAL 03-066R05-00 (32-RIT) 
1 SCRAT 
2 CROSS 
3 WIDTH 120 
4 TARGT 16 


PAGE 


1 


12:53:08 


07/19/78 


(panutzuoy) dq XIGNAddY 


cL-d 


6L/OL €O0H ELNH-62 


- 2@-wWIRE PROGRAMMING EXAMPLE 


QSA 

NON ZRID 
0000 

0000 

0000 

0000 

0000 

0000 

0000 

on00R 4830 
oro4R DESO 
0n08R 4840 
Ono0cR OF4O 
Ooni0R 2411 
0N12R 0722 
Of14R DF10 
0n18R 9A12 
OOLAR 9A12 
oricR 9A12 
OO1ER 9A12 
Co20R DE10 
on24R 4020 
0028R 49020 
NCeCR 4920 
NnnZoR Ca20 
Or34R 4020 
0038R Carn 
Ooo3CcR 4020 
Ooc4OoR OF 30 
On44aR OF4O 
oo4¥8R OE30 
on4cR DA3Z0 
ooS0R DE4O 
N084R C200 


0001 
0002 
0003 
0004 
0005 
0006 
0008 
OOCER 
OuD6R 
OOD0R 
ooD6éR 


oubeR 


OND3R 
0040 
0042 
0044 
on58R 
0046 
OOFF 
OOoCCR 
OOD7R 
NOD7R 


OOD4&R 
OOoD8R 
ooDSR 
OOC4R 


- 16 BIT PROCESSOR 


A DATA BYTE IS TRANSMITTED CONTINUOUSLY+ AND RECEIVED AND 
COMPARED ON THE RECEIVE END. THE BYTE IS OISPLAYED ON THE 

IF A STATUS OR DEVICE NUMBER ERROR IS DETECTED 
THE PROCESSOR HALTS WITH THE DEVICE NUMBER AND THE STATUS 

IF THE ERROR OCCURS ON THE DATAe ONLY 
THE DATA IS OISPLAYED. PROGRAM IS EXECUTED UNDER INTERRUPT. 
BEI OI III III IO IORI SOR RIO it Re 
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MK ORK eK EEK KKK EE KER ER EEK EEK EERE ERE EERE RK EEK EES 
THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES ON * 


ee He HH H 


* 
DISPLAY ADDRESS REGISTER 
WORK REGISTER 
RECV DEVICE ADDRESS REG. 
XMIT DEVICE ADDRESS REG. 
INTERRUPTED DEVICE ADDRESS REG. 
INTERRUPTED DEVICE STATUS REG. 
BUSY STATUS 
GET RECV DEVICE ADDRESS 
IOLE BOTH DEVICES AND CLEAR 
GET XMIT DEVICE ADDRESS 
ANY QUEUED INTERRUPTS 
DISPLAY PANEL ADDRESS 


SET DISPLAY TO INCREMENT MODE 
CLEAR DISPLAY 


SET DISPLAY BACK TO NORMAL MODE 
SET UP LOW CORE 

SET UP INTERRUPT HANDLER ADDRESS 
SET SYNC FLAG 


SET LINE MODE 


IF THE NEXT TWO OUTPUT COMMANDS ARE BEING ISSUED TO 
TURN A 2eWIRE LINE AROUND (FROM WRITE TO READ OR READ TO 


THE COMMANDS MUST BE ISSUED TWICE. FIRST WITH 


AND THEN RE#ISSUED WITH THE DESIRED 
UNLESS THE DISARM CONDITION IS DESIRED. 


RECV ENABLE+ SYNCSH 
SET SYNC MATCH REGISTER 
XMIT ENABLE. RO@2S 


* 

* 

* 

* THE @SA UNDER LOCAL LOOPBACK. 

« 

* 

* DISPLAY PANEL, 

* 

* DISPLAYED ON THE PANEL. 

x 

* 

* 

DISP fQu 1 

WORK Eau 92 

RDEV Eau 3 

XDEV EQu) 4 

IDEV Eau 5 

ISTA EQU 6 

BUSY EQu 8 
LH RDEV+RADR 
oc RDEV. IDLE 
LH XDEV.+XADR 
oc XDEVs IDLE 
LIS  OGISPe1 
XHR WORK» WORK 
OC DISP,INCR 
WOR  DISP.WORK 
WOR OISP.sWORK 
WOR OISP«ewWORK 
WOR OISP.WORK 
oc DISP.NORM 
STH  WORKsX*'4O? 
STH  WORKsx*42° 
STH  WORK+sX*44? 
LHI  WORKsINTHDL 
STH  WORK+X"46? 
LHI WORKyX*FF? 
STH WORK+SYNFLG 
oc RDEV+ COMMON 
oc XDEV+COMMON 

* 

* NOTE 3 

« 

* 

* 

* WRITE) 

* INTERRUPTS DISARMEDs 

* INTERRUPT CONDITION, 

* 
oc RDEV+ENBSCH 
wO RDEV+SYNC 
oc XDEVsENBRQS 

WAIT1 LPSw WAIT 
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NON 2BRID 
59 »* 
0on58R 9F56 60 INTHDL AIR IDEV+ISTA ACKNOWLEDGE INTERRUPT 
OcSAR 0554 61 CLHR IDEV+XDEV WRITE? 
ooSCR 4330 GO7AR 62 BE WRITE YES - GO TO WRITE ROUTINE 
0060R 0553 63 CLHR IDEVeRDEV READ? 
on6é2R 4330 Oon98R 64 BE READ YES += GO TO READ ROUTINE 
oo66R OF10 OO0D2R 65 OISPLy Oc DISP.INCR NEITHER = 
NON6AR 9A16 66 WOR DISP,ISTA OISPLAY STATUS 
O96CR 9A15 67 WOR OISP.IDEV DISPLAY DEVICE ADDRESS 
Oo6ER OFf30 OOD6R 68 HALT1 Oc RDEV-»IOLE IDLE LINES 
00o72R DE4O OODER 69 oc XDEV+IDLE 
0976R C200 OOCBR 70 LPSW HALT HALT PROCESSOR 
71 *® 
OO7TAR 0866 72 WRITE LHR ISTA,ISTA WRITE ROUTINE 
OO7CR 4230 0066R 73 BNZ2 DISPLY EXIT IF STATUS NOT ZERO 
on8OoR 4820 OOCCR 74 LH WORK+«SYNFLG SYNC FLAG SET? 
C2B84R = =4330 O090R 75 B2 WRTDAT NO = SEND DATA 
oos8e8R OA4O OODSBR 76 wn XDEVeSYNC YES - SEND SYNC 
on8CR 4x00 OO54R 77 B wAIT1 
0090R DA4O OCDIR 78 WRTIDAT WO XDEV,»DATA SENG DATA BYTE 
0c94R 42x00 0054R 79 B WAIT1 
80 « 
0098R Ccs§é60 0008 81 READ. CLHI ISTAeBUSY READ ROUTINE 
o7r9CR 4330 OC54R 82 BE WAITI WAIT IF CARRIER INTERRUPT 
OOAOR 0866 83 LHR ISTAsISTA 
OnA2ZR 4230 OC66R 84 BN2 NISPLY EXIT IF STATUS NOT ZERO 
ONAGR 9RZQ 85 ROR RNEV.eWORK READ DATA 
O9AB8R 4060 OOCCR 86 STH ISTAsSYNFLG RESET SYNC FLAG 
OCACR 9A12 87 WOR NISP,wWwORK DISPLAY DATA READ 
ONAER 0420 OODIR 88 CLB WORK »DATA IS IT DATA SENT? 
ocR2R 4330 OO54R 89 BE WAIT 
OOB6R N420 OODBR 90 CLB WORK «SYNC NO - JS IT SYNC? 
OCBAR 4230 OO6ER 91 BNE HALT NO = HALT 
OnRER 4300 O054R 92 B wWAIT1 
93 * 
ONC4R 94 ALIGN 4 
occ4R cnao 95 WAIT DC X*COO00' eACWAITI) 
OCcC6R O054R 
ocecé&R s8o0co0 96 HALT DC X*BO00* sACHALTI) 
ONCAR OO6ER 
orecck nano 97 SYNFLG 0c 0 
OacER 90088 98 RADR OC x*Bee RECV LINE ADDRESS 
OonD0R OnRC 99  XADR Oc x*BC? XMIT LINE ADDRESS 
cCoD2R 40 100 INCR OB x*4uor INCREMENT 
OND3R 8n 101 NORM 0B x*6eor NORMAL 
oOoD4R 79 102 ENBSCH 08 x*798 ENARLEs LOCAL+e SYNSCH 
0005R 7R 103 ENBRAS 0B x*7B9 ENARLEsLOCAL-«RESET DATA MODE -ROQ2S 
OnD6R Fi 104 #£#x<IDLE OB Xx*Fi1e DISARM+: IDOLE 
GoD7R 30 105 COMMON DA x*30° & BITS/CHAR+ NO PARITY 
oo0sR 16 106 SYNC DB x*16" SYNC CHARACTER 
enp9gR 55 107 DATA OB x*55¢ DATA CHARACTER 


OGDAF 108 END 
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QSA = 2-WIRE PROGRAMMING EXAMPLE = 16 BIT PROCESSOR 


NON ZRID 


ASSEMBLED RY CAL 03-066R05-00 


START OPTIONS? 


*NONE* 


NO CAL ERRORS . 
NO CAL WARNINGS 


2 PASSES 
ABSTOP 0000 
Anc 0000 
BUSY 0000 
COMMON 0000 
DATA 0000 
OIsP 0000 
OISPLY 0000 
ENBRQS 0000 
EMBSCH 0000 
HALT 0000 
HALT1 0000 
IOEV 0000 
TOLE 0000 
IMPTOP ooo0 
INCR 0000 
INTHDL 0000 
ISTA 0000 
LADC 0000 
NORM 0000 
PURE TOP 0000 
RAOR 0000 
RDEV 0000 
REAO 0000 
SYNC 0000 
SYNFLG 0000 
WATT 0000 
WAIT 0000 
WORK 0000 
WRITE 0000 
WRTDAT 0000 
XADR 0000 
XDEV 0000 


0000 
0002 
0008 
OOD7R 
O0D9R 
0001 
0066R 
oon5R 
OOD4R 
ooc8R 
OO6ER 
0005 
OON6R 
OODAR 
O00n2R 
0058R 
0006 
0001 
0003R 
0000R 
OOCER 
0003 
0096R 
OONSR 
OOcCCR 
OOC4R 
0054R 
0002 


OO7AR 
0O90R 
OOLOR 
0004 


(32=BIT) 


105 
107% 


100 


90 


28 


63 
69 


Te 


45 


33 


67 
104" 


72 


55 


89 
33 
88 


57 


PAGE 


34 


61 


56 


61 


4 12353308 


35 


8&3 


63 


95 
35 


69 


36 


83 


68 


37 


76 
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65 


86 


85 


38 


78 


66 


39 


67 


40 


87 


41 


42 
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QSA - 4YeWIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE 1 12:54:54 
PROG= #*NONEw ASSFMBLED BY CAL 03-066R05-00 (32-BIT) 
1 SCRAT 
2 CROSS 
3 WIDTH 120 
4 TARGT 16 


07/19/78 


(penutzuod) &@ XIGNdddv 
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QSA = 4=WIRE PROGRAMMING EXAMPLE 


2 LINES - NON ZBID 


OooOR 
0002R 
O006R 
OOOAR 
ooOocR 
o0010R 


0012R 
0014R 
0016R 
QO1AR 
001CR 
ON1ER 
on20R 
0022R 
0026R 
O02AR 
ON2ER 
0032R 
0036R 
OO3AR 
0o3CcR 
0040R 
ON44R 
0048R 
OO4CR 
ocSoR 
0054R 
0o056R 
OOS5SAR 
OOSER 
0062R 


0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0755 
4825 
DE20 
2652 
C550 
2037 


2411 
0722 
DE10 
9A12 
9A12 
9A12 
9A12 
0E10 
4020 
4020 
4020 
C820 
4020 
0755 
C820 
4025 
4865 
DE60 
DE60 
DA60 
2652 
Ca20 
4025 
4865 
DE60 


0001 
0002 
0003 
0004 
0005 
0006 
0009 
0008 


OOFCR 
0110R 


0008 


010DR 


010CR 
0040 
0042 
0044 
OO74R 
0046 


OO9CR 
0104R 
OOFCR 
0111R 
O10ER 
0112R 


0OD6R 
0104R 
OOFCR 
O10FR 


DISPLAYED, 


HR RRHRHR HEH HH 


DISP EQU 
WORK EQu 


SETVET LHI 


ERROR IS DETECTED, 


- 16 BIT PROCESSOR PAGE 


SDBUNDUWFUN 


IDXeIpDX 

WORK eDEVADR( IDX) 
WORK. IOLE 

IOX+2 
IDX«VECTOR=DEVADR 
SETUP 


OISPe1 

WORK «WORK 
DISP+INCR 
NISP»WORK 
DISP.»WwORK 
NISP.eWORK 

DISP eWORK 
DISP «NORM 
WORK .X*40? 
WORK oX*42* 
WORK «X* 44? 
WORK « INTHDOL 
WORK «X*46* 
IOX+IDX 

WORK sREAD1 
WORK eVECTOR(IOX) 
R1«eDEVADR( IDX) 
R1e¢COMMON 
R1eENBSCH 
R1eSYNC 

IDXe2 

WORK WRITE 
WORK, VECTOR(IOX) 
R1«DEVADR(IDX) 
R1seENBRGS 


2 12:54:54 07/19/78 


TTScT CTT OTT CC OTS STOP CT TS TTT SCT TTC STI ST CL SCS TPT See eS ST rt et 2 Ss Fs SG 
THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO * 
4eWIRE LINES UNDER LOCAL LOOPBACK ON 
THE OSA. A VECTOR TABLE IS SET UP TO HANDLE INTERRRUPTS FROM * 
FOUR DIFFERENT DEVICES THE SAME DATA BYTE IS TRANSMITTED ON * 
BOTH LINES AND IS DISPLAYED ON THE DISPLAY PANEL, IF A DATA * 
THE PROGRAM HALTS WITH THE BAD DATA * 
IF A STATUS OR ADDRESS ERROR OCCURS, THE PROGRAM * 
HALTS WITH THE DEVICE ADDRESS AND STATUS OISPLAYED. PROGRAM * 
IS UNDER INTERRUPT CONTROL AND STOPS ONLY ON AN ERROR, * 
TCT TTT TTTT TTT TTT TTT TTT Tet tt Tt tet ttt ett tet tts ttt t ti tet ttt et hE FS 


DISPLAY ADDRESS REGISTER 

WORK REGISTER 

INTERRUPTED DEVICE ADDRESS REG. 
INTERRUPTED DEVICE STATUS REG. 
INDEX REGISTER 


BUSY STATUS 

CLEAR THE INDEX REGISTER 
GET THE FIRST DEVICE AND 
IOLE THE DEVICE 
INCREMENT THE INDEX 
FINISHED? 

NO © CONTINUE 
YES = BLANK THE DISPLAY 
DISPLAY PANEL ADORESS 


SET DISPLAY TO INCREMENT MODE 
CLEAR DISPLAY 


SET DISPLAY BACK TO NORMAL MODE 
SET UP LOW CORE 


SET UP INTERRUPT HANDLER AODRESS 


CLEAR INDEX 

STORE READ ROUTINE ADDRESS 
INTO VECTOR TABLE 

GET RECV DEVICE ADDRESS 
SET COMMON CONTROL 

RECV ENABLEe SYNSCH 

SET SYNC MATCH REGISTER 
INCREMENT INDEX 

STORE WRITE ROUTINE ADDRESS 
INTO VECTOR TABLE 

GET XMIT DEVICE ADDRESS 
XMIT ENABLE+ RQ2S 


(penuyzuoy) gq XIGNAddyV 
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QSA = 4YeWIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE 


2 LINES - NON ZBID 


0N66R 
0068R 
006CR 
oo7OR 


OO74R 
0076R 
0078R 
on7cR 
ooB8oOR 
O082R 
0n86R 
Oo8AR 
OOBER 
o090R 
0092R 


0096R 
009AR 


OO9CR © 


OoAOR 
ONAGR 
OoABR 
OnAcR 


ooBOR 
onBaR 
00B6R 
ooB6R 
OOBAR 
OoBER 
ooceR 
oncéR 
OocAR 
OOCcER 
ooD2R 


0006R 
0o008R 
OoDCR 
OOEOR 


COE4R 
OOE6R 
OOEAR 
OOEER 
OOF4R 
OOF4&R 
OOoF6R 
OoFB8R 
OOFAR 
OOFCR 


2652 
c550 
4280 
c2co 


SF34 
0755 
4535 
4330 
2652 
cs50 
4260 
OF 10 
9A14 
9A13 
C200 


4825 
0302 


C540 
4230 
Cca20 
4025 
4300 


0844 
4230 
9P32 
9A12 
D425 
4330 
0420 
4230 
Ce90 
4095 
4300 


0844 
4230 
DA30 
4300 


0844 
4230 
DA35 
4300 


coo00 
OO70R 
8060 
0092R 
0068 


0008 
ON3CR 
OOFSR 


OOFCR 
0096R 


9008 
0078R 
0100R 


OOFS6R 


0104R 


0008 

008AR 
OOBOR 
0104R 
0070R 


OOBAR 


0114R 
OO07OR 
0112R 
0092R 
OOE4R 
0106R 
0070R 


008AR 
0112R 
0070R 


OO8AR 
0114R 
0070R 


WAIT1 
* 
INTHOL 
MATCH 


DSPLAY 


HALT1 
* 
GETRTIN 


* 
READ1 


* 
READ2 


* 
WRITE 


* 
WRITE2 


WAIT 
HALT 


DEVADR 


IDXe2 
IOXeVECTOR-DEVADR 
SETVET 

wAIT 


IOEV,ISTA 
IOXeIOX 
IDEV+eDEVAOR( IDX) 
GETRTIN 

IDXe2 

TOX +e VECTOR=DEVADR 
MATCH 

OISP.INCR 
NISP,ISTA 
NISP.IDEV 

HALT 


WORK eVECTOR(IDX) 
WORK 


ISTA+BUSY 
DSPLAY 

WORK eREAD2 

WORK. VECTOR( IDX) 
wAIT1 


ISTAceISTA 
DSPLAY 
IDEV»WORK 
OISP WORK 

WORK eDATA( IDX) 
WAIT1 

WORK eSYNC 
HALT1 

WORK1 WRITE2 


WORK1,VECTOR+2( IDX) 


WAIT 


ISTAsISTA 
OSPLAY 
IDEV+SYNC 
wAIT1 


ISTAcISTA 
DSPLAY 
IDEVeDATA( IDX) 
WAITI 

4 
X*COOO*sA(WAITI) 


x*8000* sA( HALT) 


3 12354354 07/19/78 


INCREMENT INDEX 
END OF TABLE ? 


ACKNOWLEDGE INTERRUPT 


SEARCH DEVICE ADDRESS TABLE 
MATCH = GO TO ROUTINE 


END OF TABLE ? 


ERROR - 

OISPLAY STATUS 

DISPLAY DEVICE ADDRESS 
HALT 


GET ROUTINE ADDRESS 


CARRIER ON INTERRUPT ? 


RESET READ ROUTINE ADDRESS 
IN VECTOR TABLE 


ZERO STATUS? 

NO - HALT 

READ A BYTE 

DISPLAY IT TO PANEL 
IS IT DATA 7? 


IS IT SYNC BYTE? 
SET THE WRITE ROUTINE ADDRESS 
IN THE VECTOR TABLE 


ZERO STATUS? 
NO - HALT 
WRITE SYNC BYTE 


ZERO STATUS? 

NO = HALT 

WRITE A DATA BYTE 
ENABLE INTERRUPTe WAIT 


DISABLE INTERRUPT, WAIT 


X*BB'eX*BD' eX*BC8eX"B9? 


(penutzuoy) © XIGNAddvV 
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Q@SA - 4YeWIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR 


2 LINES = NON ZBIDO 


OOFER 
0100R 
0102R 
N104R 
0106R 
0108R 
Q1OAP 
010CR 
010DR 
010ER 
010FR 
0110R 
0111R 
0112R 
0114R 
0114R 
0116R 
0118R 
011AR 
011CR 


008D 


110 


111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 


VECTOR 


NORM 
INCR 
ENBSCH 
ENBRQ@S 
IDLE 
COMMON 
SYNC 


DATA 


OC 


0+0+0.0 


PAGE 


4 


12:54:54 07/19/78 


DISPLAY NORMAL MODE 

DISPLAY INCREMENT PODE 

ENABLE. LOCAL+ SYNSCH 

ENABLE +sLOCALeRESET DATA MODE.RQ2S 
DISARM. IDLE 

8 BITS/CHAR,. NO PARITY 

SYNC CHARACTER 


(penutzuoyn) d XIAGNdddv 
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OSA = 4=WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR 
2 LINES » NON ZBID 


ASSEMBLED BY CAL 03-066R05-00 


START OPTIONS? 


NO CAL ERRORS 


*NONE*® 


NO CAL WARNINGS 


2 PASSES 
ABSTOP 0000 
Anc 0000 
BUSY 0000 
COMMON 0000 
DATA 0000 
DeEyADR 0000 
DISP 0000 
OSPLAY 0000 
ENBRQS 0000 
ENBSCH 0000 
GETRTIN 0000 
HALT 0000 
HALT1 0000 
IDEV n000 
IOLE 0000 
IDX 0000 
IMPTOP 0000 
INCR 0000 
INTHOL 0000 
ISTA 0000 
LADC 0000 
MATCH 0000 
NORM 0000 
PURETOP 0000 
Ri 0000 
READI 0000 
READ2 0000 
SETUP 0000 
SETVET 0000 
SYNC 0000 
VECTOR 0000 
WAIT 0000 
WAITI 0000 
WORK 0000 
WORK1 0000 
WRITE1 0000 
WRITE? 0000 


0000 
0002 
0008 
0111R 
0114R 
OQOFCR 
0001 
OO8AR 
O010FR 
010ER 
OO096R 
QOFSR 
0092R 
0003 
0110R 
0005 


011CR 
0100R 
O074R 
000% 

0001 

0078R 
O10CR 
O0oCOR 
0006 

OOSCR 
OOBOR 
0002R 
O003CR 
0112R 
0104R 
OOF4R 
OO70R 
0002 


0009 
00N6R 
OOE4R 


(32-BIT) 


119* 
50 
36 
86 


108 
66 


27 
65 


112 


72 


51 


57 
37 
98 


73 


268 
65 


793 


52 


117* 


60 


95 
35 
55 


60 
38 
103 


87 


30 
66 


85 


53 


69 


100 
35 
56 


PAGE 


66 
39 


99 


31 
68 


85 


57 


76 


105 
37 
76 


5 


12254354 
69 109* 
40 41 

104 
47 47 
69 76 
97 97 
58 
82 94 
107 
38 39 
77 81 


07/19/78 


72 


49 
82 


102 


110* 


40 
82 


72 73 88 
50 54 56 
89 94 104 

102 
42 43 44 
87 88 89 


37 


45 
91 
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OSA = 2eWIRE PROGRAMMING EXAMPLE = 16 BIT PROCESSOR 


PROG= *NONEx ASSEMBLED By CAL 03-066R05-00 (32-BIT) 
1 SCRAT 
2 CROSS 
3 WIDTH 120 
4 TARGT 16 


PAGE 


1 


12:55:57 


07/19/78 
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QSA © 2-WIRE PROGRAMMING EXAMPLE 


ZB1ID 


0000R 
0004R 
0008R 
onoCcR 
0N10R 
0012R 
0014R 
0018R 
001AR 
oo1icR 
0O1ER 
0020R 
0024R 
0028R 
oo02cR 
0030R 
0034R 
0038R 
003CR 
OO3ER 
0040R 
0042R 
0o46R 
CO4AR 
OO4ER 
ocS2r 


0000 
0no00 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
4A30 
DE30 
4840 
DE4O 
2411 
0722 
DE10 
9A12 
9Al12 
9A12 
9A12 
DE10 
4020 
4020 
4020 
4020 
cs20 
4020 
2499 
2481 
0777 
DE30 
DE4O 
DE4O 
DA40 
DE4O 


0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0008 
00BB 
OO7E 
OOE6R 
OOEFR 
OOESR 
OOEFR 


OOEAR 


OOEBR 
OOE4SR 
0040 
0042 
0044 
OOSER 
0046 


OOF1R 
OOF1R 
OOFOR 
OOF3R 
OOEDR 


- 16 BIT PROCESSOR PAGE 2 12:55:57 67/19/78 


* 
KECK AERA KEKE KEE KEKE KAKA EKEKARKKEKEEEKRKERKKEEE 
* THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES * 
* Z2BID MODE, 2eWIRE OPERATION IS ASSUMED. 10 DATA BYTES ARE 
* SENT ANDO FOLLOWED BY 10 FLAGS. THE FLAGS ARE SENT BY HARDWARE. * 
* THIS PATTERN CONTINUES UNTIL AN ERROR IS DETECTED. IF A STATUS * 
* OR ADDRESS ERROR IS DETECTED. THE PROCESSOR HALTS WITH THE * 
* STATUS AND DEVICE ADDRESS DISPLAYED. IF IT IS A DATA ERROR: * 
* ONLY THE DATA BYTE IS DISPLAYED, PROGRAM IS EXECUTED UNDER * 
* INTERRUPT, * 
KR KEKE KKEKKE KEKE EKER EK EEE EEK KEK KEKK A KE REKERE KEKE KEKEEEREKEK EK 
* 
OIsp EQu 1 DISPLAY PANEL ADDRESS 
WORK EQu 2 WORK REGISTER 
ROEV Eau 3 RECEIVE DEVICE ADDRESS 
XDEV EQU 4 TRANSMIT DEVICE ADDRESS 
IDEV Eau 5 INTERRUPTED DEVICE ADDRESS 
ISTA EQu 6 INTERRUPTED DEVICE STATUS 
COUNT EQU 7 COUNT REGISTER 
R1 Eau 8 INCREMENT REGISTER 
R2 EQU 9 END VALUE REGISTER 
BUSY EQu 8 BUSY 
TERM EQu X*BB? INVERSE OF TERM STATUS 
ENOFLG EQU X*7E° END FLAG 
LH ROEV.+RADR GET RECV DEVICE ADDRESS 
oc RDEV,.IDLE IOLE BOTH DEVICE ADDRESSES AND CLEAR 
LH XDEV+XADR GET xMIT DEVICE ADDRESS 
oc XDEV, IDLE ANY QUEUED INTERRUPTS 
LIs DISPel DISPLAY PANEL ADDRESS 
XHR WORK» WORK 
oc DISP,INCR SET DISPLAY TO INCREMENT MODE 
WDR DISP,WORK CLEAR DISPLAY PANEL 
WOR DISP.WwORK 
WOR DISP.WORK 
WDR DISPeWORK 
oc DISP.+NORM SET DISPLAY BACK TO NORMAL MODE 
STH WORK, FLAG RESET FLAG INDICATOR 
STH WORK eX*40* SET UP LOW CORE 
STH WORK +X*42° 
STH WORK eX*4u? 
LHI WORK, INTHDL SET UP INTERRUPT HANDLER ADDRESS 
STH WORK «X*46° 
LIS R2:9 10 BYTES PER FRAME 
LIS Riel INCREMENT 


CLEAR COUNTER 
SET ZBID MODE 


XHR COUNT. COUNT 
oc RDEV +COMMON 
oc XDEVeCOMMON 
oc XDEVeWRMOD 
WD XDEVeFILL 
oc XDEV se ENBROS 


PUT xXMIT TO WRITE MODE 
ENSURE LINE STARTS UP WITH MARKS 
XMIT LINE IN RQ2S 


(penutzuo 
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QSA = 2-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE 3 12:55:57 07/19/78 
ZBI0D 
59 * IF THE NEXT COMMAND IS BEING ISSUED TO TURN A 2-WIRE LINE 
60 * AROUND FROM WRITE TO READs THE COMMAND MUST BE ISSUED TWICE 
61 * FIRST WITH INTERRUPTS DISARMEDeAND THEN REISSUED WITH THE 
62 * DESIRED INTERRUPT CONDITION, UNLESS THE DISARM CONDITION 
63 * IS DESIRED. 
64 * 
0000 O0056R 65 WAIT2 Eau * 
0356R DE30 OOECR 66 OC RDEV+ENBSCH RECV LINE IN SYNSCH 
anSAR C200 OCODCR 67 WAITI LPSW WAIT 
68 * 
OOSER 9FS6 69 INTHDL AIR IDEV.ISTA ACKNOWLEDGE INTERRUPT 
oo60R 0554 70 CLHR IDEV.XDEV WRITE? 
0062R 4330 0080R 71 BE WRITE YES ~- GO TO WRITE ROUTINE 
0066R 0553 72 CLHR IDEV.RDEV READ? 
0068R 4330 00B2R 73 BE READ YES - GO TO REAN ROUTINE 
006CR DE10 OOEAR 74% OSPLAY OC DISP.INCR NEITHER - 
ON70R 9A16 75 WOR DISP.ISTA DISPLAY STATUS 
Ooo72R 9A15 76 wOR OISP.,IOEV DISPLAY DEVICE ADDRESS 
O074R DE30 OOEFR 77 WHALTI oc ROEV,+IOLE IDLE LINES 
oc78R DE4O OOEFR 78 Oc XDEV+IOLE 
on7cCR C200 OCEOR 79 LPSW HALT 
80 * 
oorBOR 4820 OOE4YR 81 WRITE LH WORK FLAG FLAG SET? 
0o84R 4230 0092R 82 BNZ2 CONTIN YES + SKIP WRITE DATA 
008BR 0866 83 LHR ISTAsISTA STATUS ZERO? 
OoBAR 4230 OO0E6CR 84 BNZ NSPLAY NO = ERROR 
OnBER DASO OOF2R 85 WD XDEVeDATA WRITE A BYTE 
0n92R C170 OOS5SAR 86 CONTIN BXLE COUNT.WAIT1 CONTINUE FOR 10 BYTES 
0096R 0777 87 XHR COUNT.-COUNT CLEAR COUNTER 
on96R 4820 OOE4YR 88 LH WORK eFLAG REVERSE FLAG INDICATOR 
on9CR C720 OOFF 89 XHI WORK oX°FF* 
OOAOR 4020 OCE4SR 90 STH WORK e FLAG 
ONAYR DESO OOEER 91 oc XDEV-«ENBRQ RESET OV 
OnABR 0822 92 LHR WORK , WORK SET THE CONDITION CODE 
93 * WHERE FLAGS BEING SENT ON THE LINE 
ONAAR 4230 OOS5AR 94 BN2 WAIT1 NO = DATA WAS ON THE LINE 
OoAER 4300 0056R 95 B WAIT2 YES - PUT THE RCV SIDE INTO SYNC 
96 *« SEARCH 
97 
OoB2R C560 0008 9&6 READ CLHI ISTAeBUSY CARRIER“ON INTERRUPT? 
ONBER 4330 OOSAR 99 BE WAIT YES = WAIT 
OOoBAR C360 OOBB 100 THI ISTAeTERM STATUS ZERO OR TERM? 
ONBER 4230 OO6CR 101 BN2 DSPLAY NO - ERROR 
ooc2eR 9132 102 ROR RDEV .WORK READ A BYTE 
ooc4R 9A12 103 WOR DISP.WORK DISPLAY THE BYTE 
occ6R 0420 OOF2R 104 CLA WORK,.DATA IS IT DATA SENT? 
OOCAR 4330 OOSAR 105 BE WAITI YES - WAIT 
OOCER C8520 OO7E 106 CLHI WORK,ENDFLG IS IT THE ENO FLAG? 
0n02R 4330 OOSAR 107 BE WAIT YES ~ WAIT 
oopD6éR 4300 OO74R 108 B HALT1 NO = HALT 
ooocR 109 ALIGN 4 
ooDCcCR cCo00 110 WAIT oc x*CO00*,A(WAITI) 
ONDER OOSAR 


(penutzuoy) dq XIQNaddy 
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QSA = 2-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE 


78I0 


OOEOR 
ONE2R 
OOE4R 
00E6R 
ONEBR 
OCEAR 
OrEBR 
OnNECR 
OOEDR 
OOEER 
OOEFR 
QOFOR 
OOFIR 
OCcF2R 
OOF3R 
OOF4R 


HALT 


FLAG 
RADR 
XADR 
INCR 
NORM 
ENBSCH 
ENBRQS 
ENBR@ 
IDLE 
WRMOD 
COMMON 
DATA 
FILL 


¥*B000* sA(HALTI) 


0 

x*Ber 
X*BC? 
x*4or 
x° aoe 
x79 
x*7B¢ 
x"6B° 
X°Fi* 
X*FB? 
x*32° 
xe 55° 
XtFFe 


4 


12:55:57 07/19/78 


RECV LINE ADDRESS 

XMIT LINE ADORESS 

INCREMENT 

NORMAL 

ENAGLE+ LOCAL+ SYNSCH 

ENABLE eLOCALeRESET DATA MODE +RO2S 
ENABLE» LOCALe R@Q2S 

NISARMe IOLE 
DISARM+LOCAL eREADY WRITE RESET DoM. 
ZBID MODE 

DATA BYTE 

MARK CHARACTER 


(penutzuo)j) © XIGNddd¥ 
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6L/OL €08 ELN-62 


zBID 
ASSEMBLED BY CAL 03-066R05-00 (32-BIT) 
START OPTIONS? *NONE* 
NO CAL ERRORS 
NO CAL WARNINGS 
2 PASSES 
ARSTOP 0000 0000 
ANC 0000 0002 
BuSY 0000 0008 27 98 
COMMON 000C OOFIR 51 52 122* 
CONTIN 0000 0092R 82 86" 
COUNT 0000 0007 24 50 50 86 87 87 
DATA 0000 OOF2R 85 104 123% 
DISP 0000 00n1 18 34 36 37 38 39 40 41 74 75 
OSPLAY 0000 OO06CR 74s 84 101 
ENBRO 0000 OOEER 91 119 
ENBROS 0000 OOEDR 55 116* 
ENBSCH 00090 OOECR 66 117% 
ENDFLG 0000 OO7E 29% 106 
FILL 0000 OOFS3R 54 124 
FLAG 0000 OOE4R 42 81 88 90 112 
HALT 0000 OOEOR 79 111% 
HALT1 0000 O074R 77* 108 111 
IDEV 0000 0005 22% 69 70 72 76 
INLE 0000 OOEFR 31 33 77 7&8 120% 
IMPTOP 0000 OOF4R 
INCR 0000 OOEAR 36 74 115 
INTHOL 0000 OOSER 46 69 
ISTA 0000 0006 23% 69 75 83 83 98 100 
LADC 0000 0001 
NORM 0000 OOEBR 41 116 
PURETOP 0000 OO00O0R 
R1 0000 0008 25% 49 
R2 0000 0009 26 48 
RADR 0000 OOE6R 30 113% 
RDEV 0000 0003 20% 30 31 §1 66 72 77 102 
READ 0000 O00B2R 73 98" 
TERM 0000 O0O0BB 28s 100 
WAIT 000 OODCR 67 110* 
wAITI 0000 OOSAR 67" 86 94 99 105 107 110 
WAIT2 0000 0056R 65" 95 
WORK 0000 0002 19 35 35 37 38 39 40 4&2 43 %& 
81 88 89 90 92 92 102 103 104 106 
WRITE 0000 O0080R 71 Bis 
wWRMOD 0000 OOFOR 53 121 
XADR 0000 OOESR 32 114% 
XDEV 0000 0004 2i* 32 33 52 53 54 55 70 78 85 


76 


45 


91 


103 


46 


47 
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QSA = 4YeWIRE PROGRAMMING EXAMPLE = 16 BIT PROCESSOR PAGE 1 12:57:05 
PROG= *NONEx ASSEMBLED BY CAL 03-066R05-00 


Aetanre 


07/19/78 
(32-BIT) 


SCRAT 
CROSS ~ 
WIDTH 120 
TARGT 16 


PROG QSA = 4eWIRE PROGRAMMING EXAMPLE = 16 BIT PROCESSOR 


(penutzuod) gd XIGNdddv 
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Q@SA = 4YeWIRE PROGRAMMING EXAMPLE 


2 LINES - ZBI0 


on00R 
0002R 
0006R 
OOOAR 
990CR 
0010R 


0012R 
0014R 
0016R 
0O01AR 
001CR 
OO1ER 
0022R 
0026R 
OO2AR 
Oo2ER 
0032R 
0036R 
0038R 
CO3CR 
0o40R 
OO44R 
0048R 
oo4CR 
OO4ER 
0052R 


0000 
0000 
0000 
0000 
0000 
0000 


0755 
4825 
DE20 
2652 
C550 
2037 


2411 
0722 
DE10 
9612 
9812 
DE10 
4020 
4020 
4020 
C820 
4020 
0755 
ca20 
4025 
4865 
DE60 
DE60 
2652 
C820 
4025 


0001 
0002 
0003 
0004 
0005 
0006 


0124R 
0143R 


0008 


0130R 


013CR 
0040 
0042 
0044 
OO7ER 
0046 


OOF2R 
012CR 
0124R 
013FR 
013ER 


OOA2R 
012CR 


ee eee Hee HE HEH HH HH 


KERR KKK SE KEKE ERE ERE ERK EERE KEE KEE EKER EEK KEE KEE EEK EKER EEE ES 


DISP EQU 
WORK EQU 
IDEV EQuU 
ISTA EQU 
IDX EQu 
WORK1 Eau 


XHR 

SETUP LH 
Oc 
AIS 
CLHI 


SETVET LHT 


BYTES ARE DISPLAYED» 
WAS DETECTED. 


- 16 BIT PROCESSOR PAGE 


Qn fon - 


IDX+IDX 

WORK eDEVADR( IDX) 
WORK, IDOLE 

IDXe2 
IOXeVECTOR-DEVADR 
SETUP 


OISP el 

WORK «WORK 
OISP,INCR 
DISP.wWwORK 
DISP.WORK 
DISP.+NORM 

WORK +X*40° 

WORK «X*42° 
WORK eX *44? 

WORK: INTHOL 

WORK »«X*46°* 

IDX-« IDX 

WORK» READ 

WORKs+ VECTOR( IDX) 
WORK1 +DEVAOR( IDX) 
WORK1,COMMON 
WORK1 »«ENBSCH 
IDXe2 

WORK eWRITE 

WORK e VECTOR( IDX) 


QNUE TO THE OVERFLOW CONDITION 


12:57:05 07/19/78 


KERR EEE AEE EEE KEK EERE KEE REE EEE EEE EEE KER EEE EKER EEE 
THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO * 
w-WIRE LINES RUNNING IN ZBID MODE UNDER LOCAL 

LOOPBACK. 10 DATA BYTES ARE SENT BY THE PROGRAM, AND THE 10 
FLAGS ARE SENT BY THE HAROWARE > 
GENERATED AND CONTROLLED BY THE TRANSMIT SIDE. THIS PATTERN 

OF 10 DATA BYTES AND 10 FLAGS IS OUTPUT UNTIL AN ERROR IS 
DETECTEDse OR PROGRAM EXECUTION IS TERMINATED BY THE USER. 
THROUGHOUT THE OPERATION OF THE PROGRAM THE DATA RECEIVED 

IS DISPLAYED ON THE DISPLAY PANEL. IF THE PROCESSOR HALTS 

ONE OF TWO ERRORS HAVE BEEN DETECTED. IF ONLY ONE DATA BYTE 

IS DISPLAYED WHEN THE PROCESSOR HALTS THEN A DATA ERROR WAS 
DETECTEDe AND THE BYTE DISPLAYED IS THE BYTE IN ERROR, IF TWO 
A STATUS ERROR OR AN UNEXPECTED INTERRUPT 
IN THIS CASE THE LEFTMOST BYTE IS THE DEVICE 
ADORESS+« AND THE OTHER BYTE IS THE DEVICE STATUS, 


eH He HH HHH HHH HH HH OH 


DISPLAY ADDRESS REGISTER 
WORK REGISTER 0 
INTERRUPTING DEVICE ADDRESS 
INTERRUPTING DEVICE STATUS 
INDEX REGISTER 

WORK REGISTER 1 


CLEAR THE INDEX REGISTER 
GET THE FIRST DEVICE AND 
IOLE THE DEVICE 
INCREMENT THE INDEX 
FINISHED? 

NO - CONTINUE 


YES = BLANK THE DISPLAY 


LOAD THE DISPLAY PANEL ADDRESS 
SET ZERO DATA 


SET THE DISPLAY TO INCREMENTAL MODE 


ZERO OUT THE 

DISPLAY PANEL 

SET THE DISPLAY TO NORMAL MODE 
SET UP LOW CORE 


SET UP THE INTERRUPT HANDLER ADDRESS 


CLEAR THE INDEX REG 

STORE THE READ ROUTINE ADDRESS 
INTO THE VECTOR TABLE 

GET THE RECEIVE DEVICE ANDRESS 
SET UP THE COMMON CONTROL 

RCV. ENABLEe SYNC. SEARCH 
INCREMENT THE INDEX 

STORE THE WRITE ROUTINE ADORESS 
INTO THE VECTOR TABLE 


(penutzuoy) g@ XIGNAddvV 
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~ 
- 
- 


6L/0L €04 


Le-d 


QSA - G-WIRE PROGRAMMING EXAMPLE - 


2 LINES - 2810 


0056R 
0058R 
OOSCR 


O060R 
O064R 
On68R 
Oo6CR 
On7OR 
0972R 
0O76R 
CO7AR 


ON7ER 
0080R 
0c82R 
0086R 
0088R 
0n8AR 
OOBER 
0090R 
0094R 
0n96R 
0098R 


009CR 
ONAOR 


OBA2R 
OOA6R 
COAAR 
ONACR 
OoBOR 
OCcB4R 
0OOBAR 
COBAR 
ONBER 
ooc2R 
0o0CER 
OOCAR 
ooccR 
ocDOR 
OoD4SR 
o0DS8R 
OODCR 
OSEOR 
ONE2R 


OOE6R 


0722 
4025 
4025 


4e65 
DE60 
DA60 
DE60 
2652 
C550 
4280 
C200 


SF34 
0755 
4535 
2338 
2652 
C550 
2086 
DE10 
9A14 
9A13 
C200 


4825 
0302 


0000 
4825 
4230 
0844 
4230 
DA3O 
4825 
2621 
C520 
4330 
4925 
4300 
0722 


“4025 


4825 
C720 
4025 
DE30 
0822 
4230 


4825 


0134R 
0132R 


0124R 
0144R 
0145R 
0140R 


0008 
0038R 
011CR 


0124R 


0008 


0130R 


0120R 


012CR 


OO0A2R 
0134R 
OOB4R 


0090R 
0142R 
0132R 


OOOA 

OOCAR 
0132R 
OO7AR 


0132R 
0134R 
OOFF 

0134R 
0141R 


OO7AR 


0122R 


16 BIT PROCESSOR PAGE 
* 
XHR WORK e WORK 
STH WORK «CONTROL (IOX) 
STH WORK eCONTROL~2(I0X) 
x 
* 
LH WORK1+DEVADR( IDX) 
Oc WORK1 «WRMOD 
WO WORK1,FILL 
oc WORK1+«ENBRQS 
AIS IDXe2 
CLHI IDX e VECTOR=DEVADR 
BL SETVET 
WAIT1I LPSW WAIT 
* 
INTHOL AIR IOEVeISTA 
XHR IDX+IOX 
MATCH CLH IDEVeDEVADR( IDX) 
BES GETRTIN 
AIS IOXe2 
CLHI IOXeVECTOR=-CEVADR 
BLS MATCH 
DSPLAY oc DISP-eINCR 
WDR DISP,ISTA 
WOR DISP.IDEV 
HALT1I LPSW HALT 
* 
GETRTIN LH WORK « VECTOR( IDX) 
BR WORK 
* 
* 
WRITE EQuU. * 
LH WORK «CONTROL (IDX) 
BNZ CONTIN 
LHR ISTAsISTA 
BNZ OSPLAY 
wD IDEVeDATA 
CONTIN LH WORK» CONTROL -2( IDX) 
AIS WORK,s1 
CLHI WORK,10 
BE CONTINI 
STH WORK eCONTROL @2( IDX) 
B WAITI 
CONTIN1 XHR WORK e WORK 
STH WORK eCONTROL -2( IDX) 
LH WORK. CONTROL (IDX) 
XHI WORK «X*FF® 
STH WORK eCONTROL (IDX) 
Oc IDEV-«ENBRO 
LHR WORK » WORK 
BNZ WAIT1I 
* 
LH WORK eDEVADR=2( IDX) 


3 12357305 07/19/78 


CLEAR WORK 
CLEAR CONTROL FLAG 
CLEAR THE BYTE COUNT 


GET THE XMIT DEVICE ADDRESS 

PUT XMIT TO WRITE MODE 

ENSURE LINE STARTS UP WITH MARKS 
ENABLE XMIT., ROQ2S 

INCREMENT THE INDEX 

MORE LINES TO ACTIVATE ? 

YES 

NO - WAIT 


ACKNOWLEDGE THE INTERRUPT 
CLEAR THE INDEX 

SEARCH DEVICE ADDRESS TABLE 
MATCH © FIND THE ROUTINE 
BUMP THE INCREMENT 
FINISHED ? 

NO © CONTINUE 

YES - ERROR 

DISPLAY THE STATUS 

OISPLAY THE DEVICE ADDRESS 
HALT THE CPU 


GET THE SUBROUTINE ADORESS 
BRANCH 


IS THE FLAG SET ? 

YES = SKIP THE WRITE DATA 
NO - IS THE STATUS ZERO ? 
NO = ERROR 


GET THE BYTE COUNT 
INCREMENT BY 1 

FINISHED ? 

YES = SET UP TO SEND FLAG 
NO = SAVE COUNT 

RETURN 

CLEAR THE COUNT 

STORE IN CONTROL TABLE 
GET THE FLAG 

CHANGE THE FLAG 

STORE IT BACK 

RESET THE OVERFLOW BIT 
WHERE FLAGS BEING SENT 

NO = DATA 
YES « 

GET THE ADDRESS OF THE RECEIVE LINE 


(penutzuod) gd XIGNAdAV 
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QSA = 4eWIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR 


2 LINES = ZBID 


OREAR 


ONEER 


ONF2R 
OOFER 
OOFAR 
OOFER 
0102R 
0104R 
0106R 
010AR 
O10ER 
0112R 
0116R 


011CR 


011CR 
011ER 
0120R 
0122R 


0124R 
0126R 
0126R 
012AR 
012CR 
012ER 
0130R 
0132R 
0134R 
0136R 
0138R 
N13AR 
013CR 
0130R 
013ER 
013FR 
0140R 
0141R 
0142R 
0143R 
0O144R 
0145R 


0146R 


DE20 
4300 


0000 
C540 
4330 
C340 
4230 
9B32 
9A12 
D420 
4330 
c520 
4330 
4300 


0000 
0000 
0000 


013ER 
OO7AR 


OOF2R 
0008 
OO7AR 
0088 
0090R 


0142R 
OO7AR 
OO7E 

ON7AR 
0098R 


0008 
00BB 
OO7E 


137 


138 


139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 


* 


x 
WAIT 


HALT 


* 
DEVADR 


VECTOR 


CONTROL 


NORM 
INCR 
ENBSCH 
COMMON 
ENBRQ@S 
ENBRQ@ 
DATA 
IOLE 
WRMOD 
FILL 
BUSY 
TERM 
ENOFLG 


OC 


OC 


DC 


WORK e«ENBSCH 
WAITI 


* 
ISTA,BUSY 
WAITL 
ISTAe TERM 
DSPLAY 
IDEV+WORK 
DISP,.WORK 
WORK.DATA 
WAIT 
WORK «ENDFLG 
WAIT 
HALT1 


4 


PAGE 


Xx*COOO* eA(WAITI) 


X*8000"sA(HALTI) 


4 


A 


12:57:05 07/19/78 


SSOCIATED WITH THIS TRANSMIT LINE 
PUT THE RECEIVE SIDE INTO SYNC. 


SEARCH 


CARRIER ON INTERRUPT ? 
YES = WAIT 


NO = IS IT TERMINATE OR ZERO STATUS 7? 


NO - ERROR 


‘YES - DISPLAY 


THE DATA READ 

WAS DATA RCVED. ? 

YES 

NO = WAS A FLAG RCV*°ED. 


X*BB'eX*BD eX*BC*eX*B9!? 


020+0,0 


0+0+0,.0 


DISPLAY NORMAL MODE 

DISPLAY INCREMENTAL MODE 

ENABLE +LOCAL,»SYNC. SEARCH 

ZBID MODE 

ENABLE +eLOCAL+RESET DATA MODE+RQ2S 
ENABLE sLOCAL »RO2S 

DATA BYTE 


DISARMsLOCALsREADY »WRITE+RESET OoMe 
MARK CHARACTER 

BUSY STATUS BIT 

COMPLEMENT OF TERM STATUS 

END FLAG 
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QSA = 4eWIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR 


2 LINES - ZBID 


ASSEMBLED BY CAL 03-066R05-00 


START OPTIONS: 


NO CAL ERRORS 


*NONE* 


NO CAL WARNINGS 


2 PASSES 
ABSTOP 0000 
ANC 0000 
BUSY 0000 
COMMON 0000 
CONTIN 0000 
CONTING 0000 
CONTROL 0000 
DATA 0000 
DEVADR 0000 
DISP 0000 
DSPLAY 0000 
ENBR@ 0000 
ENBRQS 0000 
ENBSCH 0000 
ENOFLG 0000 
FILL 0000 
GETRTIN 0000 
HALT 0000 
HALT1 0000 
IOEV 0000 
IDLE 0000 
I0Xx 0000 
IMPTOP 0000 
INCR 0000 
INTHDL 0000 
ISTA 0000 
LADC o00c 
MATCH 0000 
NORM 0000 
PURE TOP 0000 
READ 0000 
SETUP 0000 
SETVET 0000 
TERM 0000 
VECTOR 0000 
WAIT 0000 
WAIT 0000 
WORK 0000 
WwORK1 0000 
WRITE 0000 


WRMOD 


0000 


0000 
0002 
0008 
013FR 
OOR4SR 
OOCAR 
0134R 
0142R 
0124R 
oon1 
0090R 
0141R 
0140R 
013ER 
OO7E 
0145R 
009CR 
0120R 
0098R 
0003 
0143R 
0005 


0146R 
013DR 
OO7ER 
0004 

0001 

0082R 
013CR 
0000R 
OOF2R 
0002R 
0036R 
0088 

012CR 
011CR 
OO7AR 
0002 


0006 
OOA2R 
O144R 


(32-BIT) 


149 
142 
97s 
103% 
63 
125 
37 
40 
95 
1448 
143% 
114 
151 
146% 
87x 
134% 
129 
75 
146% 
33 
66 
105 


82 
75% 
75 


61 
139% 


116* 
38 
72 

150" 
53 

133 

102 
34 
58 

103 

127 
54 
91x 

147* 


59 


110 
35 
593 

103 


55 


97 


66 
43 


84 
34 


71 
112 


94 


71 


116 
41 
61 

104 


56 


101 


71 
44 


96 


36 
76 


94 


80 


120 
41 
61 

105 


66 


PAGE 


77 
45 


108 


37 
76 


119 


87 


126 
43 
62 

106 


67 


12357305 


105 


80 
62 


123 


51 
77 


121 


107 


112 
83 


51 
79 


133 
46 
87 

109 


69 


07/19/78 


138 


136* 


84 


53 
80 


47 
86 
109 


124 


54 
87 


48 
92 
112 


57 
92 


49 
97 
114 


59 
97 


50 
98 
123 


62 
101 


S2 
99 
124 
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APPENDIX C 
BIT PROGRAMMING EXAMPLES 


DISPLY 


WRITE THE 

DEVICE ADD. 

AND STATUS 
TO THE 
DISPLAY 


LOAD A PSW 
TO UTILIZE 
THE USER 

REGISTER SET 


SET UP THE 
INTERRUPT 
VECTOR TABLE 


SET THE 
XMIT AND 
2 RCV. DEVICES 
ZERO OUT TO IDLE 


THE DISPLAY 


HALT THE CPU 
SET THE 


SYNC FLAG 
IN MEMORY 


GIVE THE 
COMMON 
COMMAND 

AND SET SYNC 
MATCH REG. 


ENABLCE INT. 
AND START 
SYNC. SEARCH 
ON RCV SIDE 


ENABLE INT. 
AND SET 
RQ2S ON 
XMIT SIDE 


ENABLE EXTERNAL 


INTERRUPTS 
WAIT1 AND PUT THE 
CPU IN THE 


WAIT STATE 


t 2-Wire non-ZBID 


29-472 RO3 10/79 


APPENDIX C (Continued) 


WRITE 


DISPLY 


GET THE 


SYNC. FLAG 
FROM MEMORY 


WRITE THE 
SYNC. 
CHARACTER 


WRITE THE 
DATA BYTE 


WAIT 1 


Vv 
WAIT 1 


READ 


STATUS 
= X'08' 


ZERO OUT 
THE SYNC 
FLAG IN MEM. 


WRITE THE 
BYTE READ 
TO THE 
DISPLAY 


IS THE 
BYTE =TO 
DATA? 


N 
HALT 1 


2-Wire — non-ZBID 


DISPLY 


29-473 RO3 10/79 


29-473 


APPENDIX C (Continued) 


LOAD A PSW ; ADD 2 TO 
TO UTILIZE THE 18 
THE USER 

REGISTER SET 


STORE THE 
WRITE? ROUTINE 
ADDRESS IN THE 
VECTOR TABLE 


IDLE ALL 
DEVICES 


GET A XMIT 
ADDRESS FROM 
THE DEVICE 
ADD. TABLE 


ZERO OUT 
THE DISPLAY 


THE ROUTINE 
ASSUMES THAT 
THE DEVICE ADD 

TABLE iS ARRANGED 

WITH RCV XMIT 


GIVE THE 

RQ2S CMD. 
iO THE 

XMIT ADDRESS 


CLEAR THE 
INDEX FOR 
THE INTERNAL 
VECTOR TABLE 


STORE THE 
READ1 ROUTINE 
ADDRESS IN 
THE VECTOR TABLE 


ADD 2 TO 
THE INDEX 


GET A RCV. 
ADDRESS FROM 
THE DEVICE 
ADD. TABLE 


GIVE THE 


COMMON ENABLE EXTERNAL 
COMMAND INTERRUPTS AND 
AND SET PUT THE CPU 
THE SYNC IN THE 
REGISTER WAIT STATE 


GIVE THE 
ENABLE 
SYNC SEARCH 
COMMAND 


2 Lines 4-Wire — non-ZBID 


R03 10/79 


APPENDIX C (Continued) 


IDXSET READ1 


INTERRUPT 
STATUS = 
08 


ZERO THE 
INDEX 


DSPLAY 


COMPARE THE 
INTERRUPTING 
DEVICE ADDRESS 
TO THE 
DEVADR TABLE 


CHANGE THE 
VECTOR IN THE 
TABLE TO BRANCH 
TO READ2 


ENTRY = 
INTERRUPTING 
DEVICE 


Y WAIT 1 
EXIT 


N END OF 


WRITE THE 
INTERRUPTING 
DEVICE ADD. 

AND STATUS TO 

THE DISPLAY 


HALT 1 


Y 
DSPLAY 


HALT 
THE CPU 


2 Lines - 4-Wire non-ZBID 
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APPENDIX C (Continued) 


| 
X 


INTERRUPT 
STATUS = 
0 


ise) C) 
READZ 7 
| 


WRITEA 
SYNC 
CHARACTER 


DSPLAY 


GET THE 
DEVICE INDEX 


WAIT 1 
WRITE2 


READA 
CHARACTER 


CHANGE THE 
WRITE VECTOR 
TO WRITE2 
SO NO MORE 
SYNC CHAR. 
WILL BE SENT 


INTERRUPT 
STATUS 
0 


DSPLAY 


WAS 
THE BYTE 
READ DATA 


GET THE 


DEVICE 
INDEX 


WAS 
THE BYTE 
READ SYNC 


THE 
CHARACTER 


WAIT 
WRITE1 


INTERRUPT 
STATUS 


DSPLAY 


2 Lines — 4-Wire — non-ZBID 
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C=5 


APPENDIX C (Continued) 


DSPLAY 


WRITE THE 
DEVICE ADDRESS 
AND STATUS TO 
THE DISPLAY 


LOAD A PSW 
TO UTILIZE 
THE USER 

REGISTER SET 


IDLE 
ALL DEVICES 


HALT1 


ZERO OUT 
THE DISPLAY 


HALT THE 
CPU 


SET UP THE 
INTERRUPT 
VECTOR 
TABLE 


GIVE THE 
COMMON 
COMMANDS 
AND SET THE 
DATA FLAG 


ENABLE XMIT. 
INTERRUPTS 
AND SET 
RQ2S 


ENABLE REV. 
INTERRUPTS 
AND SET 
SYNC SEARCH 


ENABLE CPU 
INTERRUPTS 
AND SET 
THE WAIT 
STATE 


2-Wire ZBID 


29-473 


RO3 10/79 


APPENDIX C (Continued) 


( WRITE ) (< ) 
Na 


ea 

| 
Tw 
N Ae NX Po y a WAS \ 


A SENDING ( DATA BEING 
DATA WAIT 
? 


SENT? 


GOOD 
STATUS 
? 


WRITE A 
BYTE OF 
DATA 


LOAD A PSV 
iU SWITCH 
BACK TO THE 
USER SET 


N STATUS 
DSPLAY dhe gate “TERM” OR 
0? 
N 
WAIT1 


INTERRUPTS 


READ 
THE DATA 
BYTE 


COMPLEMENT 
THE DATA 
FLAG 


DISPLAY 
IT ON THE 
DISPLAY 


GIVE XMIT 
DEVICE A 
COMMAND 
RQ2S 


2-Wire ZBID 


RO3 10/79 C-7 


29-475 


APPENDIX C (Continued) 


START 


LOAD A PSW 
TO UTILIZE 
THE USER 

REGISTER SET 


SET UP 
THE INTERRUPT 
VECTOR TABLE 


ZERO OUT 
THE 
DISPLAY 


CLEAR THE 
INDEX 
REGISTER 


STORE THE 
READ1 ROUTINE 
ADDRESS IN THE 
VECTOR TABLE 


GET A RCV. 
ADDRESS FROM 
THE DEVICE 
ADD. TABLE 


GIVE THE 
COMMON 
COMMAND 
TO THE 
RCV DEVICE 


GIVE THE 
ENABLE - 
SYNCH 
COMMAND 


THIS ROUTINE 
ASSUMES THAT 
THE DEVICE 
ADDRESS TABLE 
IS ARRANGED 
WITH RCV. XMIT. 
ADDRESS PAIRS 


2 Lines - 4-Wire ZBID 


STORE THE 
WRITE? ROUTINE 
ADDRESS IN 
THE VECTOR 
TABLE 


CLEAR THE 
FLAG AND 
INTERRUPT COUNT 
IN THE 
CONTROL TABLE 


GET A XMIT 
ADDRESS FROM 
THE DEVICE 
ADDRESS TABLE 


GIVE THE 
RQ2S CMD. 
TO THE 
XMIT 
ADDRESS 


ADD 2 TO 
THE INDEX 


ENABLE EXTERNAL 
INTERRUPTS 
AND PUT THE 
CPU IN THE 
WAIT STATE 


29-473 RO3 10/79 


29-472 


APPENDIX C (Continued) 


| CLEAR THE | 
iNDEX 


REGISTER 


COMPARE THE 
INTERRUPTING 
DEVICE ADDRESS 
TO THE DEVADR 
TABLE 


AND he Je tw.) 


THE INDEX 


DSPLAY 


WRITE THE 
INTERRUPTING 
DEVICE ADD. 
AND STATUS 
TO THE 
DISPLAY PANEL 


HALT THE 
CPU 


2 Lines - 4-Wire - ZBID 


RO3 10/79 


| GET THE | 
DEVICE 
INDEX 


DSPLAY 


WRITE THE 
DATA 
BYTE 


GET THE 
INTERRUPT 
COUNT 


APPENDIX C (Continued) 


OUTPUT CMD 
TO THE 
RCV LINE 
SYNSCH 


WAIT 1 


STORE THE 
INTERRUPT 
COUNT 


STATUS = 
BUSY 
? 


STORE ZERO 
IN THE 
INTERRUPT 
COUNT 


STATUS = 
TERM OR 
Q? 


DSPLAY 


COMPLEMENT 
THE WRITE 
DATA FLAG 


READ THE 
DATA 
BYTE 


OUTPUT 
COMMAND 
RQ2S TO 

XMIT SIDE 


DISPLAY 
THE 
DATA 


WAS 
DATA SENT 
THIS INT. 


GET THE 
RCV DEVICE 
ADDRESS THAT 
1S PAIRED WITH 
THIS XMIT LINE 


HALT1 


2 Lines - 4-Wire — ZBID 
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QSA = 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE 1 12:20:27 
PROG= *NONEx ASSEMBLED BY CAL 03-066R05-00 (32-BIT) 
1 SCRAT 
2 Cross 
3 WIDTH 120 
4 TARGT 32 
5 NORX3 


07/19/78 
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QSA = 2-WIRE PROGRAMMING EXAMPLE 


NON 


oo0000r! 
0000061 
ooon0sl 
oooooc! 
000010! 
0000141 
00001AI 
O0001EI 
o00022I 
000026! 
oo0o002c!I 
oooo2ET 
000030! 
0000341 
000036! 
0000381 
CONNZAL 
co0r3c! 
oo004o0l 
co0c44! 
coors4al 
noon4ac! 


oooasol 


ZB10 


0000 0002 
00090 0003 
0000 000B 
0000 OoO0Cc 
0000 O000D 
0000 OOOE 
0000 OOOF 
0000 0008 


FaD0 0000 
95BD 
4BEO 80C8 
DEEO 80cc 
£6D0 8080 
4ODE 4E00 
48FO 80B8 
DEFO 80BA 
F600 804E 
4ODF 4F00 
24C1 
0700 
DECO B0A4 
9ACD 
9ACD 
SACD 
9ACD 
DECO 8099 
C800 OOFF 
40D0 8088 
DEEO 8991 
DEFO 808D 


DEEO 8086 


OOFO 


=0000D4! 
=0000DCI 
=0000947 
o00D0 

=0000D06I 
=0000DCI 
=000074!1 
0000 


=0000D81 


=0000D91 
=0000D0I 


=00000DI 
=0000001 


=O0000DAI 


Ve HHH HHH HH OH 


x 
IDEV 
ISTA 
WORK1 
DISP 
WORK 
RDEV 
XDEV 
BUSY 
* 


thee HH HH H 


DISPLAYED ON THE PANEL. 


EQU 
EQU 
Eau 


NOTE ° 


- 32 BIT PROCESSOR 


THE Q@SA UNDER LOCAL LOOPBACK. 
A DATA BYTE IS TRANSMITTED CONTINUOUSLY, AND RECEIVED AND 
COMPARED ON THE RECEIVE END. THE BYTE IS DISPLAYED ON THE 
DISPLAY PANEL, IF A STATUS OR DEVICE NUMBER ERROR IS DETECTED 
THE PROCESSOR HALTS WITH THE DEVICE NUMBER AND THE STATUS 

IF THE ERROR OCCURS ON THE DATAe ONLY 
THE DATA IS DISPLAYED. PROGRAM IS EXECUTED UNDER INTERRUPT. 
SSE TT CSC SC CSCC CS CCC CSCS SS LSS CSCS TT CST TST TST SST TS SS TSS TTT tt SSS 


WORK +Y*°OOFO’ 
WORK1 «WORK 
RDEV+RADR 
RDEVeIOLE 
WORK «READ 


12:20:27 07/19/78 


HO RE REE EEE EE ERE EEE EE EEE EEE EEE EER 
THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES ON * 
2 - WIRE OPERATION IS ASSUMED. 


et He HH OH 


* 
INTERRUPTING DEVICE ADDRESS 
INTERRUPTING DEVICE STATUS 

WORK REGISTER 

DISPLAY ADDRESS REGISTER 

WORK REGISTER 

RECV DEVICE ADDRESS REG 

XMIT DEVICE ADDRESS REG 

BUSY STATUS 


SET REG. SET F PSW 

CHANGE THE PSW 

GET RECV DEVICE ADDRESS 

IOLE THE RECEIVE DEVICE 

LOAD THE READ INTERRUPT ADDRESS 


WORK eX*DO*(ROEVeRDEV) PUT THE ADD. IN THE VECTOR TABLE 


XDEV+«XADR 
XDEVeIOLE 
WORK pWRITE 


GET xMIT DEVICE ADDRESS 
IDLE THE TRANSMIT DEVICE 
LOAD THE WRITE INTERRUPT ADDRESS 


WORK eX*D0*(XDEVeXDEV) PUT THE ADD. IN THE VECTOR TABLE 


OISPel 

WORK «WORK 
DISPeINCR 
DISP,WORK 
DISP ewWORK 
CISP.ewORK 
DISP «WORK 
NISP,»NORM 
WORK «X*FF® 
WORK ¢SYNFLG 
RDEV e+e COMMON 
XDEV+COMMON 


DISPLAY PANEL ADDRESS 


SET DISPLAY TO INCREMENT MODE 
CLEAR DISPLAY 


SET DISPLAY BACK TO NORMAL MODE 
SET SYNC FLAG 


SET LINE MODE 


IF THE NEXT TWO OUTPUT COMMANDS ARE BEING ISSUED TO 
TURN A 2-WIRE LINE AROUND (FROM WRITE TO READ OR READ TO 


WRITE) THE COMMANDS MUST BE ISSUED TWICE. 


FIRST WITH 


INTERRUPTS DISARMED,» AND THEN RE-ISSUED WITH THE DESIRED 
INTERRUPT CONDITIONs UNLESS THE DISARM CONDITION IS DESIRED. 


oc 


RDEV +e ENBSCH 


RECV ENABLE+ SYNCSH 
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OSA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR 


NON 


n00ns4I 
nonnsBal 
onnnscl 


oooa060! 
oooré4! 
nonnés6l 
nonneal 
noonec! 
ooon7O! 


oo00nTHI 
oo007é6!I 
0009781 
ooon7cl 
ooonsnl 
ononasl 
000nbsl 
oconec! 
nonngo! 


noang4! 
anongal 
000ng9c! 
O00NSET 
OOODADL 
onnnaAdl 
0onnA6I 
ONONAAT 
OOONACI 
ooo0BO! 
nonnRal 
000n0RSI 
n00nRCI 


no00col 
oooncol 
ocooc4! 
ooo0ocal 
oonncc! 
ooonno!r 
nnnnn4sl 
000006! 
0000081 
o00nng! 
ooonDAI 
0O000DBI 
ooonoc! 
oo0n0D1 
COOnDE! 
COONDFI 
OoOnED! 


ZRBI0 


NAEO 
DEFO 
C200 


DECO 
9AC3 
9AC2 
DEEN 
DEFO 
C200 


0000 
24Cl 
0833 
4230 
4ann 
42340 
DA? 0 
4300 
DA20 
43nn 


C530 
4340 
24cl 
0833 
4230 
9A?PD 
4n3n 
9acD 
Nano 
4330 
Dano 
4230 
4x00 


0000 
0000 
0000 
0000 
0000 


8086 
BO7F 
8060 


8074 
8070 


An6C 
8054 


007TH! 


FFE4 
8050 
8008 
8056 
FFDO 
B04SF 
FFCS 


0008 
FFCO 
FFBC 
8026 
802F 
FFA8& 
8026 


FFAC 
FF9C 


COFO 


oosc!I 


60FO 


00681 


0000 


=OQOQ000DEI 
=0000DBI 
=0000COI 


=0000061 


=00000CI 
=00000CI 
=000NC4&I 


=000060I 
OO000DOI 
OO00aCI 
=O000DEI 
=O00005CI 
=QO000FI 
=O00005SCI 


=00005CI 


=000060I1 
=O0000D0I 


=OO0000FI 
=00005CI 
=OOO00NET 
=0000681 
=00005CI 


WAIT1I 
* 
DISPLYy 


HALT1 


WRITE 


WRTDAT 


* 
READ 


* 
WAIT 
HALT 


SYNFLG 
RADR 
XADR 
INCR 
NORM 
ENBSCH 
ENBRQS 
IDLE 
COMMON 
SYNC 
DATA 


RNEVs+SYNC 
XDEVeENBROS 
wAIT 


DISPeINCR 
DISP,ISTA 
DISP.IDOFV 
RDEV. IDLE 
XDEVeIOLE 
HALT 


* 

DISP 1 
ISTAsISTA 
NISPLY 

WORK «SYNFLG 
WRIDAT 
IOEVsSYNC 
WAIT1 
IDEV.DATA 
WAIT1 


ISTAeBUSY 
WAIT 
OISP el 
ISTAcISTA 
NISPLY 
INEV.»WORK 
ISTAsSYNFLG 
NISP WORK 
WORK «DATA 
wAIT1 
WORK e SYNC 
HALT1 
WAITA 


8 


PAGE 3 12320327 07/19/78 


SET SYNC MATCH REGISTER 
XMIT ENABLEe ROQ2S 


NEITHER - 

DISPLAY STATUS 

NISPLAY DEVICE AODRESS 
IOLE LINES 


HALT PROCESSOR 


LOAD THE DISPLAY ADDRESS 
SET THE CONDITION CODE 
EXIT IF STATUS NOT ZERO 
SYNC FLAG SET? 

NO = SEND DATA 

YES = SEND SYNC 


SEND DATA 


READ ROUTINE 
WAIT IF CARRIER INTERRUPT 
LOAD THE DISPLAY PANEL ANDRESS 


EXIT IF STATUS NOT ZERO 
READ THE DATA BYTE 
RESET SYNC FLAG 

DISPLAY DATA READ 

IS IT DATA SENT? 


NO - Is IT SYNC? 
NO = HALT 


Y*COFO*,A(WAITI) 


Y*BOFO*sA(HALT1) 


0 

x*Bbt 
y*BCc? 
x*yge 
x*80" 
x*79°9 
X*7B* 
x*File 
x*308 
x16 
x55" 


RECV LINE AONRESS 

XMIT LINE ADDRESS 

INCREMENT 

NORMAL 

ENABLE. LOCAL. SYNSCH 

ENABLE seLOCAL.RESET DATA MODE sRQ2S 
DISARM,. IOLE 

8 BITS/CHAR+s NO PARITY 

SYNC CHARACTER 

DATA CHARACTER 


fhl-o 


6L/O0L EON ELH-62 


OSA = 2eWwIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE 4% 12320327 07/19/78 
NON ZRID 
ASSEMBLED BY CAL 03-066R05-00 (32-BIT) 
START OPTIONS3 *NONE*® 
NO CAL ERRORS 
NC CAL WARNINGS 
2 PASSES 

ARSTOP n000 0000 

ANC 0000 0004 

BuSY 0000 0008 26% 82 

COMMON n000 OOCDI 48 49 107* 

DATA 0000 OODFI 79 90 109* 

DISP 0000 O00C 22* 38 40 41 42 43 44 45 64 

89 

DISPLY 0000 0060] 64 74 86 

ENBRQS 0000 OODBI 61 105* 

ENRSCH 0000 OONAT 89 104* 

HALT 0000 OOCc8&I 69 98* 

HALT 0000 00681 67* 93 98 

INEV 0000 0002 19 66 77 79 87 

INLE N000 OOnCc! 31 35 67 68 106* 

IMPTOP 0000 OOF OY 

INCR 0000 OOD8I 40 64 102 

ISTA n000 0003 20% 65 73 73 82 85 85 88 
LADC 0000 0002 

NORM 0000 OOngyI 45 103% 

PURETOP 0000 OO000P 

RADOR 0000 OOn4] 30 100* 

RDEV 0000 OOOE 24% 30 31 33 33 48 59 60 67 
READ 0000 0094] 32 62 

SYNC 0000 OODEI 60 77 92 108* 

SYNFLG 0000 OOnor 47 To 88 99% 

WATT 0000 OOCOI 62 97% 

WAITI 0000 OOSCI 62 78 80 83 91 94 97 

WORK 0000 000D 23* 28 29 32 33 36 37 39 39 

46 47 75 87 89 90 92 

WORK1 0000 O000B 21s 29 

WRITE 0000 OO74] 36 71* 

WRTDAT: o0co OO0sCcI 76 79 

XADR 0000 OOné!l 34 101* 

XDEV 0000 OOOF 25" 34 35 37 37 49 61 68 


65 


41 


66 


42 


72 


43 


84 


4y 


D XIGNdddvW¥ 


(peanut zo) 


ELH-62 


6L/0L €04 


GL=-9 


QSA 


PROG= *NONE* 


4-WIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR 


ASSEMBLED BY CAL 03-066R05-00 (32-BIT) 


1 SCRAT 

2 TARGT 32 
3 CROSS 

4 NORX3 

5 WIDTH 120 


PAGE 


1 


12236347 


07/19/78 


(penutzuog) 9 XIGNddiv 


9L-9 


6L/OL E€OU ELH-62 


Q@SA = 4eWIRE PROGRAMMING EXAMPLE 


2 LINES - NON ZBID 


odo00nT 
000061 
ooon08! 
ooonoAl 
oonnoE! 
ooon12I 
oooni4! 
0000181 
CO0n1AI 
ocoo1c! 
naonniE!l 
oon02e!1 
o00n2a4I 
0000261 
0000281 
nanneal 
N0002E! 
0000301 
000Nnz41 
o00n3z8I 
0OONn3EI 
ocon4sal 
coon4él 
OOOO4AI 
coooscl 
0000501 
ooors4! 
onnnsal 


0002 
0003 
000A 
0008 
000C 
000D 
OOOE 
OOOF 
0008 


0000 
8o0F6 
BoFE 


0008 


80EB 


8oDE 


8000 


00881 


4A00 
80CF 
8nc8 
80C8& 


80B4 


ood0! 


4A00 
80B1 


o0FO 


=0001041 
=000110T 


=00010D01 


=00010CI 
=0001041 
00D0 

=0001111 
=OQ010ET 
=0001121 
=0001041 


0000 
=00010FI 


DISPLAYED, 


Hee EHR HHH RHR HH H 


IDEV EQU 
ISTA EQuU 
Ri EQU 
WORK1 EQU 
DISP EQU 
WORK EQu 
TOXx E@U 
RETN EQu 
BUSY EQU 


SETUP LH 


SETVT LH 


- 32 BIT PROCESSOR 


ERROR IS METECTEDOs 


PAGE 


WORK+eY*OOFO? 
WORK1 + WORK 
IDXe«IOX 

WORK eDEVADR( IDX) 
WORK, IDLE 

IDX+2 

INX eDEVEND-DEVADR 
SETUP 

DISP el 

WORK «WORK 
DISP-«INCR 

DISP WORK 

QOISP WORK 

DISP «WORK 

DISP «WORK 
DISPeNORM 

IDXeIDX 
RieDEVADR( IDX) 
WORK eREADL 

WORK eX* D0" (R1IsR1) 
Ri+eCOMMON 
RieENBSCH 
R1eSYNC 

IONXe2 

R1+DEVADR( IDX) 
WORK »pWRITE1 

WORK sX*N0"(R1eR1) 
R1i«ENBROQS 


12336347 07/19/78 


HR RHR OK RR KEK REE EEK EKER EEE KEKE KEKE EERE EEE 


THIS SAMPLE PROGRAM ILLUSTRATES A OATA TRANSFER BETWEEN TWO * 
4-WIRE LINES RUNNING UNDER LOCAL LOOPBACK ON 

THE QSAs A VECTOR TABLE IS SET UP TO HANOLE INTERRRUPTS FROM 
FOUR DIFFERENT DEVICES THE SAME DATA BYTE IS TRANSMITTED ON 
BOTH LINES AND IS DISPLAYED ON THE DISPLAY PANEL, IF A DATA 

THE PROGRAM HALTS WITH THE RAD DATA 

IF A STATUS OR ADDRESS ERROR OCCURS. THE PROGRAM 
HALTS WITH THE DEVICE ADDRESS AND STATUS DISPLAYED. PROGRAM 

IS UNDER INTERRUPT CONTROL AND STOPS ONLY ON AN ERROR, 

HAR ROO OO OE RK KE ER EEE EEE EERE E 


eH HH HH HR 


SET PSW FOR USER SET 
CHANGE THE PSW. 

CLEAR THE INDEX REGISTER 
GET A DEVICE ADDRESS 
IDLE THE DEVICE 
INCREMENT THE INDEX 
FINISHED 7? 

NO » CONTINUE 

OISPLAY PANEL ADDRESS 


SET DISPLAY TO INCREMENT MODE 
CLEAR DISPLAY 


SET DISPLAY BACK TO NORMAL MODE 
CLEAR THE INDEX 

GET THE RECEIVE DEVICE ADDRESS 
SET THE VECTOR ADORESS 

IN THE VECTOR TABLE 

SET THE COMMON COMMAND 

RECV ENABLEe SYNSCH 

SET THE SYNC MATCH REGISTER 
INCREMENT THE INDEX 

GET THE TRANSMIT DEVICE ADDRESS 
SET THE VECTOR ADDRESS 

IN THE VECTOR TABLE 

XMIT ENABLE+« RQ2S 


(penutzuoD) DO XIGNAddy 


eLn-62 


6L/0L €04 


LL=9 


QSA - 4YeWIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR 


2 LINES - NON 


coooseE! 
0000601 
n00né64!I 
n00n68I 


00006CI 
OOONGET 
0000721 
ooon74! 
0000761 
oonn7AI 
COO07EI 
000080! 
0000821 
0000841 


000088! 
ooonscl! 
0000901 
000094! 
ooansATI 


o00n9ET 
OOOOADI 
OOOOA4T 
OGONAGI 
O00nABI 


COO0AAI 
OOONAEI 
ooonBel 
coonBéI 
OOO0oBAI 
ANOORET 
oooncal 
oooocél 
coocccl 
oo00NnDO!I 
ooonDal 
o000d61 
OOOCDAI 


OooODET 
OOOCED! 
OOOnESI 
OOOnESI 
OOO0ECI 
OOOOFO! 
QOOOFO! 
OO00F4I 
oocoFBI 
oOOcFCI 
0001001 


26F2 
C5E0 
42AN0 
Caro 


O7EE 
452E 
033F 
26£2 
CS5E0 
4280 
24C1 
9AC3 
9AC2 
C200 


C530 
4930 
caodo 
4&gne2 
4300 


0833 
4230 
9R2D 
24C1 
9ACD 


41F0 
D4adE 
4330 
0400 
4930 
Cato 
¥BAE 
4OQDA 
4300 
0833 
4230 
DA20 
43900 


0833 
4230 
41F0 
DAZE 
4300 


0000 
0000 
0000 
0000 
0000 


0008 
FFC8& 
8084 


8092 


0008 
FFFO 


8070 


0008 
FFEE 
OO9EI 
4200 
FFCA 


FFDA 


FFBE 
8062 
FFB2 
8058 
FFC6 
OODEI 
8040 
4A00 
FF98 


FFAS 
8038 
FFBA 


FFOA 
FFB4 
8028 
FF78 


COFO 
00681 
80F0 
0084! 
0000 


ZBID 


=0000301 
=O000F OI 


=0001042 


=O0006EI 


=O0000F8I 


=OO0007EI 


0000 
=0000681 


=OQ007EI 


=00006CI 
=000114IT 
=000068T 
=000112T 
=0000841 


=000106I 
0000 
=0000681 


=OOQO007EI 
=0001121 
=0000681 


=OQ007ETI 
=00006CI 
=000114I 
=0000681 


WAIT 
* 


IDXSET 
LOOK1 


DSPLAY 


HALT1 
* 
READ1 


READ2 


WRITE 


WRITE? 


WAIT 
HALT 


SYNFLG 


PAGE 


IDXe2 

IOX eDEVEND“DEVAOR 
SETVT 

WAIT 


IO0X+IDX 
IDEVeDEVADR( IDX) 
RETN 

IDXe2 

IDX eDEVEND=DEVADR 
LOoK1 

OISPe1 

OISPeISTA 
OISP.IDEV 

HALT 


ISTA,BUSY 
OSPLAY 
WORK eREAD2 


WORK «X*D0*(IDEV+IDEV) 


wAITI 


ISTAsISTA 
NSPLAY 
TIDEV »WORK 
OISPel 
ONISP.WORK 


RETNe IDXSET 

WORK seDATACIDX) 
WAITL 

WORK «SYNC 

HALT1 

WORK eWRITE2 
R1eDEVADR+2(I0X) 
WORK eX *O0"*(R1eR1) 
WAITL 

ISTAsISTA 

NSPLAY 

IDEVsSYNC 

WAITS 


ISTAeISTA 
NSPLAY 

RETNe IDXSET 
IDEV+DATACIDX) 
WAIT1 

4 

Y*COFO* ,ACWAITI? 


Y*8O0FO*sACHALT1?} 


0 


3 12336247 07/19/78 


INCREMENT THE INDEX 
FINISHED ? 

NO 

YES 


CARRIER ON INTERRUPT 7? 
NO - ERROR 

SET THE NEXT INTERRUPT 
VECTOR IN THE TABLE 


SET THE CONDITION CODE?=-GOOD STATUS 
NO = ERROR 

READ THE DATA BYTE 

LOAD THE DISPLAY PANEL ADORESS 
WRITE THE DATA TO THE OISPLAY 


GET THE INTERNAL DEVICE INDEX 

IS It A DATA BYTE ? 

YES 

NO - IS IT SYNC 7? 

NO 

YES - CHANGE THE WRITE INTERRUPT VECTOR 
GET THE ASSOCIATED WRITE DEVICE ADDRE S 
CHANGE THE VECTOR 


ZERO STATUS? 


NO = HALT 
WRITE SYNC BYTE 


ZERO STATUS? 
NO = HALT 


WRITE A DATA BYTE 


(penuTzuoOyD) O XIGNAddy 


8L-D 


6L/0L €08 ELH-62 


QSA = 4=WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR 


2 LINES - NON ZBID 


0001041 
0001061 
000108! 
OOO10AT 


00010CI 
0001001 
CO010EI 
on010FI 
0001101 
0001111 
0001121 
0001141 
000114! 
000116! 
000118! 
00011AT 
oo0n11CI 


0088 
00BD 


010CI 


111 


112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 


DEVADR 


DEVEND 
NORM 
INCR 
ENBSCH 
ENBRQS 
IOLE 
COMMON 
SYNC 


DATA 


OC 


PAGE 


4 


12336347 


X*BB*sX*BD' eX*BC#'eX*BI? 


07/19/78 


DISPLAY NORMAL MODE 
DISPLAY INCREMENT MODE 


ENABLE s+ 


ENABLE +LOCAL+RESET DATA MODE +R@Q2S 


DISARM, 


& BITS/CHAR,s 
SYNC CHARACTER 


LOCAL e 


IOLE 


SYNSCH 


NO PARITY 


(penutzuoD) DO XIGNdAddvV 


ELN-6C 


6L/0L €04 


6L-)D 


QSA - 4=WIRE PROGRAMMING EXAMPLE ~- 32 BIT PROCESSOR 


2 LINES = NON ZBID 


ASSEMBLED FY CAL 03-066R05-00 


START OPTIONS: 


NO CAL FRRORS 


*NONE* 


NO CAL WARNINGS 


2 PASSES 
ABSTOP 0000 
ADC 0000 
BUSY 9000 
COMMON 0000 
DATA 0000 
DF VADR 0000 
OF VENG 0000 
DISP 0000 
OSPLAY 0000 
ENBRQS 0000 
ENBSCH 0000 
HALT 0000 
HALT1 000c 
INEV 0000 
INLE 0000 
Tnx 0000 
IOXSET 0000 
IMPTOP 0000 
INCR 0000 
ISTA coon 
LADC 0000 
LOoOK1 0000 
NORM 0000 
PURETOP 0000 
R1 0000 
READ1 0000 
READ2 0000 
RETN 0000 
SETUP 0000 
SETVT 0000 
SYNC 0000 
SYNFLG 0000 
WAIT 0000 
WAITL 0000 
WORK 0000 
WORK1 0000 
WRITEL 0000 
WRITE2 0000 


0000 
o0n4 
0008 
011171 
01141 
01041 
010CI 
o000c 
OO7EI 
O10FY 
O10EI 
OOF SI 
ooe4! 
0002 
01101 
OOOE 


006CI 
011CI 
01001 
0003 
0002 
OO6EI 
010CI 
ooooP 
OOOA 


0088] 
OO9SET 
OOOF 

COOAT 
00301 
01121 
01001 
OOFOI 
00681 
000D 


000B 
oonol 
OODET 


(32-BIT) 


97 
102s 


121* 


69 


51 


88 


99 


90 
33 
78 


56 61 
112* 

43 44 
98 103 
79 79 
35 37 
68 69 
82 82 
51 52 
104 
119% 

96 100 
35 36 
79 84 


PAGE 


66 


45 


84 


38 
89 


97 


53 


106 
41 
86 


5 
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69 


46 


99 


48 
94 


97 


54 


108 
41 
89 


94 


47 


105 


48 
105 


102 


56 


43 
91 


07/19/78 


111* 


71 


49 


102 


58 


44 
93 


72 


55 


58 


45 
95 


73 


56 


59 


46 


85 


60 


94 


50 


95 


Si 


02-9 


6L/0L €0ON ELNH-62 


QSA = 2-WIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR 


PROG= #*NONEs ASSEMBLEO BY CAL 03-066R05-00 (32-BIT) 
1 SCRAT 
2 CROSS 
3 WIDTH 120 
4 TARGT 32 
5 NORX3 


PAGE 


1 


12343246 


07/19/78 


(penutzuoD) DO XIGNdddv 


Li-62 


~ 
ry 
“7 


6L/0L €048 


Lo-D 


Q@SA - 2=WIRE PROGRAMMING EXAMPLE 


ZB10 


cocoon! 
oo0c0é! 
ooonos! 
oonanc! 
oooni10! 
ooor14!1 
OOOn1AI 
oonn1E! 
o00n2a2I 
o000261 
o0002cI 
N0002EI 
oo00n3s0! 
oono3s4! 
o00n3z6! 
0000381 
OO003AT 
o00n3CI 
0000401 
ooons4l 
ooonsel 
o0004aI 
OOON4AI 
OOOO4E! 
no0nsal 
n00nsé! 
oonnsaAl 


0002 
0003 
0008 
0009 
000A 
000B 
000c 
000D 
OO0E 
OOOF 
n008 
OOBB 
OO7E 


0000 


B80E8 
BOFE 


OoBEI 


4BO00 
8008 
80DC 


OO7CI 


4C00 


80Cc4 


80B9 
BOAC 


80B1 
&OAD 
BOA5 
BOAT 
809E 


OOFO 


=OO00F4T 
=OOO0FET 


0000 
=OQ000F6I 
=O000FEI 


0000 


=O000F 81 


=OO00F9TI 
=OOQ00F OI 


=OOQO0FFI 
=QOQOOFFY 
=O0000FBY 
=0001017 
=OQ00FCI 


INTERRUPT, 


HHH HHH HH HH 


EQu 
EQU 
EQU 
Eau 
EQu 
EQU 
EQU 
EQU 
R1 EQU 
Re EQU 
EQu 
Eau 


- 32 BIT PROCESSOR 


wORK+Y*OOFO® 
WORK1 +WORK 
RDEV+RADR 
RDEVeIDLE 
WORK, READ 


PAGE 


2 
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ER EE ER ER EEE ERE EE EKO ED EE 
THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES * 
ZBID MODE IS ASSUMED. 
SENT AND FOLLOWED BY 10 FLAGS, 


10 DATA BYTES ARE 

THE FLAGS ARE SENT BY HARDWARE, * 
THIS PATTERN CONTINUES UNTIL AN ERROR IS DETECTED. IF A STATUS * 
OR ADDRESS ERROR IS DETECTED. THE PROCESSOR HALTS WITH THE 
STATUS AND DEVICE ADDRESS DISPLAYED. 
ONLY THE NATA BYTE IS DISPLAYED. 


* 
IF IT IS A DATA ERRORe * 
PROGRAM IS EXECUTED UNDER * 
* 
* 


eee Tet eee ee Tee TTS TCT eT TT ST TT TET TTT TT Tee tT TTT I TTT TTT TTT TTT TES ET 


BUSY 
INVERSE OF TERM STATUS 
END FLAG 


SET REGISTER SET "F" PSwW, 
CHANGE THE PSwW. 
GET RECV DEVICE ADDRESS 


SET THE READ INTERRUPT 


WORK eX*NO*(RDEVeRDEV) VECTOR 


XDEVsXADR 
XDEVeIDLE 
WORK »WRITE 


WORK eX*NO* (XDEVeXDEV) 


DISP el 

WORK «WORK 
DISPeINCR 
DISP eWORK 
DISP «WORK 
DISP «WORK 
DISP eWORK 
NISP «NORM 
WORK «FLAG 
R299 

Riel 

COUNT «COUNT 
RDEV eCOMMON 
XDEV e COMMON 
XDEVeWRMOD 
XDEVeFILL 
XDEVeENBROS 


GET xMIT DEVICE ADDRESS 


SET THE WRITE INTERRUPT 
VECTOR 
DISPLAY PANEL ADORESS 


SET DISPLAY TO INCREMENT MODE 
CLEAR DISPLAY PANEL 


SET DISPLAY BACK TO NORMAL MODE 
RESET FLAG INDICATOR 

10 BYTES PER FRAME 

INCREMENT 

CLEAR COUNTER 

SET ZBID MODE 


PUT xMIT TO WRITE MODE 
ENSURE LINE STARTS UP WITH MARKS 
XMIT LINE IN RQ2S 


Co-) 


6L/0L €OU ELnH-62 


QSA = 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR 


ZBID 


ooonseE! 
onané2I 


0000661 
0000681 
ooorec! 
oonnéE!I 
ooon7ol 
nonn7T4e! 
o0on7a!l 


oon07C!I 
oooneo! 
000084! 
ononsel 
oonnaAl 


CO008EI 
0000941 
0000961 
OOOnIAI 
n00ngsc!I 
oo0o0nADT 
OOONAYST 
OOONASI 
OOOnACI 


OOO0AE! 
o00nBal 


0000861 
CCOOBAI 
O0ONBET 
ooon0ceal 
oo00cél 
ooococs! 
CO00CAI 
oooocc!l 
oocodol 
ooooD4s! 
0000Ds!I 
ooocdc! 
COOOEO! 


0000 
DEBO 
C200 


2491 
DE90 
9A93 
9A92 
DERO 
DFCO 
C200 


4BAD 
4230 
0833 
4230 
DA2N 
on0o 
FRAO 
958A 
cido 
070n 
4BAD 
C7A0 
OAD 
DECO 
OBAA 


4230 
4300 


C530 
4330 
C330 
4230 
9R2A 
2491 
9AIA 
D4uAd 
4330 
C5A0 
4330 
4300 


OOSe! 
8098 
807A 


808C 


808A 
8086 
806C 


8070 
BOOA 


FFOC 
8072 
OosEI 
0000 


FFC8 


8050 
OOFF 
8048 
6c51 


FFBO 
FFA8& 


0008 
FFA4 
00BB 
FFAO 


8030 
FF6E 
OO7E 
FF 86 
FF90 


=OQOOFAY 
=OOO0EOI 


=OO000F8I 


=OO00FEI 
=OOONFEI 
=O000E8I 


=O0000F OI 
=OOQ00AEI 


=0000667 
=0001001 


0OFO 

=000062T 
=O000F 01 
=O000FOI 
=Q000FDI 


=000062I 
=O00005ET 
=000062I1 


=000066T 


=000100T 
=0000621 


=0000621 
=000070I1 
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* 
* NOTE : 
* 
* IF THE NEXT COMMAND IS BEING ISSUED TO TURN A 2-WIRE LINE 
* AROUND FROM WRITE TO READ+ THE COMMAND MUST BE ISSUED TWICE 
* FIRST WITH INTERRUPTS DISARMED*sAND THEN REISSUED WITH THE 
* DESIRED INTERRUPT CONDITION, UNLESS THE DISARM CONDITION 
* IS DESIRED. 
* 
WAIT2 EQu* 
Oc RDEV+ENBSCH RECV LINE IN SYNSCH 
WAIT1 LPSW WAIT 
* 
DSPLAY LIS  ODISPe1 LOAD THE DISPLAY PANEL ADDRESS 
oc DISP+INCR 
WOR OISP,ISTA DISPLAY STATUS 
WOR NISP,IDEV NISPLAY DEVICE ADDRESS 
HALT1 oc RDEV+ IDOLE IDLE LINES 
oc XDEVs IDLE 
LPSW HALT 
* 
WRITE LH WORK «FLAG FLAG SET? 
BNZ CONTIN YES = SKIP WRITE DATA 
LR ISTA+ISTA STATUS ZERO? 
BNZ  DSPLAY NO = ERROR 
wD IDEV «DATA WRITE A DATA BYTE 
CONTIN EQu- * 
LI WORK+Y*OOFO? SET REGISTER SET "F" PSW. 
EPSR WORK1+WORK CHANGE THE PSW. 
BXLE COUNT» WAIT 
XR COUNT. COUNT CLEAR COUNTER 
LH WORK + FLAG REVERSE FLAG INDICATOR 
XHI  WORK+X°FF® 
STH WORK+FLAG 
oc XDEV+ENBRO RESET OV 
LR WORK » WORK SET THE CONDITION CODE 
* WHERE FLAGS BEING SENT ON THE LINE 
BNZ WAITI NO = DATA WAS ON THE LINE 
B wAIT2 YES = PUT THE RCV SIDE IN SYNCHe 
* 
READ CLHI ISTA+BUSY CARRIER-ON INTERRUPT? 
BE WAITI YES - WAIT 
THI ISTA+TERM STATUS ZERO OR TERM? 
BNZ  DSPLAY NO = ERROR 
ROR IDEV.+sWORK READ A BYTE 
LIS DISPs1 
WOR DISP»WORK DISPLAY THE BYTE 
CLR  WORK«DATA IS IT DATA SENT? 
BE WAITI YES = WAIT 
CLHI WwORK«ENDFLG IS IT THE END FLAG? 
BE WAIT YES - WAIT 
B HALT1 NO = HALT 
ALIGN 4 
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Q@SA = 2-WIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR PAGE 4% 122343346 07/19/78 
ZBID 
OOOOEOI 0000 COFO 113 WAIT Oc Y*COFO* eACWAITI) 
OOOOE4SI 0000 00621 
COOOES8I O00 S80FO 114 HALT OC Y*8OFO",ACHALTI) 
OOOOECI 90000 0070! 
OOO3FOI Od000 0000 115 FLAG Oc 0 
OOOOF4I 0088 116 RADR OC x*B8* RECV LINE ADORESS 
OOOOF6I Oo8BC 117 XADR oc x*Bc? XMIT LINE ADDRESS 
OOONFBI 4o 118 INCR DB x*Goer INCREMENT 
OoocF9I 8&6 119 NORM OR x80" NORMAL 
OOOOFAI 79 120 ENBSCH OB x*79¢ ENABLE+ LOCAL+ SYNSCH 
OOONFBI FR 121 WRMOD OB X°FB? DISARMsLOCAL +READYsWRITE,RESET DM. 
OOONFCI 7A 122 ENBRQS DB X*7B? ENABLE eLOCAL+RESET DATA MODE »ROQ2S 
OOOOFDI 68 123 ENBR@ 0B X*6B? ENABLE» LOCAL, RQ2S 
OOONFEI Fi 124 IOLE OB X*°F1? DISARM: IDLE 
OOOOFFI 32 125 COMMON 08 x*32° ZBID MODE 
0001001 55 126 DATA OB x55" DATA BYTE 
0001011 FF 127 FILL DB X°FFe MARK CHARACTER 
0001021 128 END 
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OSA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR 


ZBID 


ASSEMBLED BY CAL 03-066R05-00 


START OPTIONS: 


NO CAL ERRORS 


*NONE* 


NO CAL WARNINGS 


2 PASSES 
ABSTOP n000 
ACC no0uU 
RUSY 0000 
COMMON 0000 
CONTIN n000 
COUNT 0000 
DATA 0000 
NISP nonn 
OSPLAY 0000 
ENRRO 0000 
ENBROS 0000 
ENBSChH 0000 
ENOFLG 0000 
FILL 0000 
FLAG 0000 
HALT 0000 
HALT1 0000 
INEV 0000 
IOLE 0000 
IMPTOP 0000 
INCR 0000 
ISTA 0000 
LAOC 0000 
NORM 0000 
PURE TOP 0000 
R1 nooo 
R2 0000 
RADR 0000 
RNEV 0000 
READ 0000 
TERM 0000 
WAIT 0000 
WAIT1 0000 
WAIT2 0000 
WORK n000 
WORK1 0000 
WRITE 0000 
wRMOD 0000 
XADR 0000 


0000 


o0n0 
0004 
0008 
OOFFI 
OOAET 
0000 
0100! 
00n9 


0066] 
OOFDI 
OOFCI 
OOFATI 
OO7E 
01011 
OOF OI 
OOF BI 
oo7O0! 
o0n2 
OOFETI 
01021 
OOFBrI 
0003 
0002 
OOFSI 
o00g0P 
OOOE 
oooF 
OOF4T 
000B 
OOR6I 
00B8 
OOEO! 
00621 
OOSEI 
OONA 


0008 
OO7CI 
OOFBI 
OOF6I 
oooc 


(32-BIT) 


125* 
54 
126% 
45 


103 


36 


97 
34 


87 
88 


40 


89 


46 


93 


104 
78 


83 


38 


101 


37 
88 


42 


90 


47 


115 


124* 


100 


38 


108 


38 
91 


42 


PAGE 


90 


48 


102 


55 


110 


41 
92 


56 


5 12343346 


49 


70 


113 


42 
93 


57 


50 


77 


4& 
95 


58 
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73 


44 
95 


59 


74 


46 
104 


78 


75 


47 
106 


94 


76 


48 
107 


105 


49 
109 
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OSA - GeWIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE 2 12348211 97/19/78 
PROG= *NONE* ASSFMBLED BY CAL 03-066R05-00 (32-BIT) 

1 SCRAT 

2 CROSS 

3 WIDTH 120 

4 TARGT 32 

5 NORX3 

6 PROG OSA - 4=-wWIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR 


(penutzuoo) O XIGNaddy 
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QSA = 4=WIRE PROGRAMMING EXAMPLE 


2 LINES - ZBI0 


oo0000r 
0000061 
0000081 
OOO00AI 
oonnoeE! 
oooo12! 
o00n141 
0000181 
n0001AI 
oo0001CI 
00001E! 
on0022t 
oo00241 
onnn26é! 
o000z2zAI 


oo00ecl 
0000301 
0000341 
0000381 
oo003sc! 
0000421 


ooon44l 
o0004éE! 
00004ATI 


0000 
0000 
0000 
0000 
occo 
0000 
0000 


FACO 
95EC 
0700 
4ecD 
DECO 
26ne 
C590 
2n37 
24B1 
07CC 
DERO 
9ARC 
9aBC 
DEBO 
07ND 
0000 
48ED 
DEEO 
DFEO 
E6Cco 
4QCE 
2602 


o07cc 
4oCD 
4q9cD 


0002 
0003 
000B 
000C 
000D 
OO0E 
OOOF 


N000 OOFO 
8112 =0001201 
812F =0001417 


0008 


8117 =0001391 


810E =0001381 


002CI 

80FO =0001201 
8107 =00013BI1 
8102 =00013ATI 
BOAA =0000E6 
4EOO0 00D0 


80DE =000128]1 
8008 =0001261% 


KE EEKKAEKEKK GS EKEKKEKRKEKKEKEKEKEE SEEKER KSEE EEE RKERKEKECKKKKEREREREKESE 
* THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO * 
* GeWIRE LINES RUNNING IN ZBIO MODE UNDER LOCAL 
* LOOPBACKe 10 DATA BYTES ARE SENT BY THE PROGRAM: AND THE 10 * 
* FLAGS ARE SENT BY THE HARDWARE? DUE TO THE OVERFLOW CONDITION * 
* GENERATED AND CONTROLLED BY THE TRANSMIT SIDE. THIS PATTERN * 
* OF 10 DATA BYTES AND 10 FLAGS IS OUTPUT UNTIL AN ERROR IS * 
* DETECTEDe OR PROGRAM EXECUTION IS TERMINATED BY THE USER. * 
* THROUGHOUT THE OPERATION OF THE PROGRAM THE DATA RECEIVED * 
* IS DISPLAYED ON THE DISPLAY PANEL. IF THE PROCESSOR HALTS * 
* ONE OF TWO ERRORS HAVE BEEN DETECTED, IF ONLY ONE DATA BYTE * 
* IS DISPLAYED WHEN THE PROCESSOR HALTS THEN A DATA ERROR WAS * 
* DETECTED: AND THE BYTE DISPLAYED IS THE BYTE IN ERROR, IF TWO * 
* BYTES ARE DISPLAYEDe A STATUS ERROR OR AN UNEXPECTED INTERRUPT * 
* WAS DETECTED. IN THIS CASE THE LEFTMOST BYTE IS THE DEVICE * 
* ADDRESS+ AND THE OTHER BYTE IS THE DEVICE STATUS. * 
* * 
* * 
KKK KEKE RHEE KK KKK EEK EERE EERE KEE KEKE EAE EERE RKKKE KEKE EEK 
IDEV EQU 2 
ISTA EQU 3 
DISP EQu 11 
WORK EQu 12 
IDX Eau 13 
WORK1 EQu 14 
RETN EQU 15 
* 

LI WORK» Y*OOFO? SET REGISTER SET "F" PSW, 

EPSR WORK1.«WORK CHANGE THE PSW. 

XR IDX+IOX CLEAR THE INDEX 
SETUP LH WORK -DEVADR( IDX) GET A DEVICE ADDRESS 

Oc WORKe IOLE IDLE THE DEVICE 

AIs IDXe2 INCREMENT THE INDEX 

CLHI IONXeDEVEND=DEVADR FINISHED ? 

BNES SETUP NO = CONTINUE 

LIS NISP el LOAD THE DISPLAY PANEL ADDRESS 

XR WORK « WORK SET ZERO DATA 

Oc DISP.INCR SET THE DISPLAY TO INCREMENTAL MODE 

WHR DISP.WORK ZERO OUT THE 

WHR DISP, WORK DISPLAY PANEL 

oc DISP.»NORM SET THE DISPLAY TO NORMAL MODE 

XR IDXe IDX CLEAR THE INDEX REGISTER 
SETVET EQu * 

LH WORK1 »DEVADR(IOX) GET THE RECEIVE DEVICE ANDRESS 

oc WORK1 » COMMON SET UP THE COMMON CONTROL 

oc WORK1-+ENBSCH RCV, ENABLE. SYNC. SEARCH 

LA WORK «READ LOAD THE READ INTERRUPT VECTOR 

STH WORK eX*00*(WORK1,WORK1) STORE IN THE VECTOR TABLE 

AIS IDXe2 INCREMENT THE INDEX 
x 

XR WORK «WORK CLEAR WORK 

STH WORK «CONTROL (IDX) CLEAR CONTROL FLAG 

STH WORK «CONTROL=2(IDX) CLEAR THE BYTE COUNT 


- 32 BIT PROCESSOR PAGE 2 122453211 07/19/78 
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OSA = GeWIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR 


2 LINES - ZBID 


OO0O4EI 
0000521 
ooocsél 
o000SAI 
OOO0SE! 
0000621 
0000681 
00006AI 
O00C6EI 
onoo7e2! 


0000761 
0000781 
ooo07Cc!I 
O0007ET 
0000801 
000084! 


0000881 
oo0nsAI 
o00cac! 
OnNNBET 


o000ng9e2I 
000096! 
COOO9AI 
O0009EI 
OOONADI 
O000A4I 
O00nASI 
QOOOACI 
OOONAETI 
0000B2I 
O000BEI 
OOOOBAI 
OOOOBE! 
oooocol 
ooon0c4s! 
0009céalI 
ooonccl 
ocoocol 
ooooD4! 
o000D6I 
OOONDAI 
O0ONDEL 
O000E2I 


48ED 
DEEO 
DAEO 
DEEO 
E6CO 
4OCE 
26D2 
cs00 
4280 
c2n0 


070D 
4520 
O33F 
26N2 
cs00 
4260 
0000 
2481 
9AR3 
9AB2 
C200 


0000 
41FO0 
48cD 
4230 
0833 
4230 
DA20 
4acD 
26C1 
csco 
4330 
4%oCD 
4300 
o7cCc 
4oCD 
4%8CD 
c7co0 
40cD 
DE20 
Oscc 
4230 
48CD 
DECO 
4300 


0000 


B80CE =0001201 
80E7 =00013DI 
8cE4 =O0013ET 
BODE =00013CI 
8030 =000092TI 
4E00 0000 


0008 
FFBA =00002CI 
809A =0001101 


80A4% =0001201 


0008 
FFFO =000078I 
00881 


8086 =0001181 


00921 


FFEO =0000761. 


806E =0001281 
800A =0000A8I 


FFE4% =0000881 
8097 =00013FI 
807A =0001261 


000A 

8008 =0000BEI 
806C =0001261 
FFBY =000072I 


8062 =000126]1 
8060 =0001281 
OOFF 

8058 =0001281 
806C =0001401 


FF98 =0000721 
68040 =00011EI 
8058 =00013ATI 
FF8C =000072I1 


OoE6I 


WAITL 
* 
IDXSET 
LOOK1 


DSPLAY 


CONTIN 


CONTIN1 


x 
READ 


PAGE 


WORK1 eDEVACR( IDX) 
WORK1 «WRMOD 

WORK1 ¢FILL 

WORK1 -ENBROS 
WORK eWRITE. 


3 


12:45:11 07/19/78 


GET THE XMIT DEVICE ADDRESS 
PUT xMIT TO WRITE MODE 


ENSURE LINE STARTS UP WITH MARKS 


ENABLE XMITe RO2S 


LOAD THE WRITE INTERRUPT VECTOR 


WORK eX*D0°(WORK1,WORK1) STORE IN THF VECTOR TABLE 


TOXe2 

IDX eMDEVEND-DEVADR 
SETVET 

WAIT 


IDX+ IDX 
IDEV.eDEVADR(IOX) 
RETN 

INXe2 
INX+eDEVEND-DEVADR 
LOOK1 


* 
OISPe1 
DISP.ISTA 
OISP.IDEV 
HALT 


* 
RETNe IOXSET 

WORK sCONTROL (I0X) 
CONTIN 

ISTAsISTA 

OSPLAY 

IDEV+DATA 


WORK eCONTROL=2( IDX) 


WORK el 
WORK .10 
CONTIN1 


WORK eCONTROL=2(I0X) 


WAIT 
WORK «WORK 


WORK sCONTROL=2( IDX) 


WORK » CONTROL (IOX) 

WORK «X°FF® 

WORK eCONTROL (IDX) 

IDEVsENBRO 

WORK «WORK 

WAITI 

WORK eDEVADR=-2 (IDX) 
WORK eENBSCH 

WAIT1 


INCREMENT THE INDEX 
FINISHED ? 

YES 

NO = WAIT 


CLEAR THE INDEX 

TRY TO FIND A MATCH 
MATCH © RETURN 

BUMP THE POINTER 
FINISHED ? 

NO 


LOAD THE DISPLAY PANEL ADDRESS 
DISPLAY THE STATUS 

DISPLAY THE DEVICE ADDRESS 
HALT THE CPU 


GET THE INTERNAL INDEX 

IS THE FLAG SET 7? 

YES - SKIP THE WRITE DATA 
NO - IS THE STATUS 0 ? 

NO = ERROR 


GET THE BYTE COUNT 
INCREMENT BY 1 

FINISHED ? 

YES = SET UP TO SEND FLAG 
NO = SAVE COUNT 

RETURN 

CLEAR THE COUNT 

STORE IN CONTROL TABLE 
GET THE FLAG 

CHANGE THE FLAG 

STORE IT BACK 

RESET THE OVERFLOW BIT 
WHERE FLAGS BEING SENT ? 
NO = DATA 


GET THE ADDRESS OF THE RCVe LINE 


PUT THE RCV. SIDE INTO SYNSCH 


8E=)D 
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QSA = 4-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE 4 12:45:11 07/19/78 


2 LINES - 2B1I0 


OOONE6I 24861 114 LIS DISPel1 
O0OCES8I C530 0008 115 CLHI ISTAeBUSY CARRIER ON INTERRUPT ? 
OOOOECI 4330 FF82 =000072I 116 BE WAITI YES - WAIT 
OOOOFOI C330 00BB 117 THI ISTAsTERM NO #- IS IT TERMINATE OR ZERO STATUS 7 
ONONF4I 4230 FF90 =000088] 118 BN2 DSPLAY NO - ERROR 
OOOOFBSI 9R2C 119 RDR IDEV.WORK YES - DISPLAY 
OOO0FAI 9ABC 120 WOR DISP.WORK THE DATA READ 
COOCOFCI O4CO 803F =00013FI 121 CLA WORK «DATA WAS DATA RCVEDe 7? 
000100I 4330 FF6E =000072I1 122 BE WAIT1 YES 
000104I CSCO OO7E 123 CLHI WORK,ENDFLG NO - WAS FLAG RCVED ? 
0001081 4330 FF66 =000072TI 124 BE WAITI 
00010CI 4300 FF7E =00008EI 125 B HALT1 
126 * 
0001101 127 ALIGN 4& 
128 * 
000110I 0000 COFO 129 WAIT DC Y*COFO* -A(WAITI) 
0001141 0000 0072I 
C00118I oaco 80FO 130 HALT DC y*BOFO*,A(HALT1I) 
00011CI 0000 OO8EI 
131 * 
000120I 0donR8& 132 DEVADR 0c X*BB%*eX*BO’ eX*BC'+xX*B9!® 
000122I ooBD 
0001241 OoOFC 
oo0ci26I 0089 
0000 01281 133 DEVEND EQu * 
000128I 90000 0000 134 CONTROL OC 0200-0 
00012cI 0000 0000 
000130I 0000 0000 
000134I ooco 0000 
C00138I 86 135 NORM DB x60?" DISPLAY NORMAL MODE 
000139I 40 136 INCR DB x*4or DISPLAY INCREMENTAL MODE 
OO0OO13AI 79 137 ENBSCH OB x¢798 ENABLE +«LOCAL»SYNC. SEARCH 
00013BI 32 138 COMMON DB x*32° ZBID MODE 
o0013cI 7p 139 ENBRQS 0B x*7B° ENABLE eLOCAL,+RESET DATA MODE +RQ2S 
00013DI FB 140 WRMOD DB X*FB?e DISARM+LOCAL eREADY + WRITE.RESET Dome 
OOO13EI FF 141 FILL OB X*FFe MARK CHARACTER 
OOO13FI 55 142 DATA DB x55 DATA BYTE 
000140I 6R 143 ENBRQ DB x*6Be ENABLE «LOCAL «RO2S 
0000 OO7E 144% ENDFLG EQU X*7E¢ END FLAG 
0001411 Fj 145 IOLe 0B X*Fie IDLE 
0000 0008 146 BUSY EQu 8 BUSY STATUS BIT 
0000 OO0BB 147 TERM EQu X*BB? COMPLEMENT OF TERM STATUS 
148 * 
000142! 149 END 
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QSA - 4Y-WIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR 


2 LINES = ZBID 


ASSEMBLED RY CAL 


START OPTIONS? 


NO CAL ERRORS 


NO CAL WARNINGS 


2 PASSES 
ABSTOP 0000 
ANC 0000 
BUSY 000u 
COMMON 0000 
CONTIN 0000 
CONTING 0000 
CONTROL 0000 
DATA 0000 
DEVADR 0000 
NEVEND 0000 
Orse 0000 
OSPLAY 0000 
ENBRQ 0000 
ENBRAS 0000 
ENRBSCH 000c 
ENDFLG 0000 
FILL 0000 
HALT 0000 
HALTI 0000 
INEV 0000 
INLE 0000 
Ipx 0000 
IOXSET 0000 
IMPTOP 0000 
INCR 0000 
ISTA CQ00 
LADC 0000 
LOOK1 0000 
NORM 0000 
PURETOP 0000 
READ 0000 
RETN 0000 
SETUP 0000 
SETVET 0000 
TERM 0000 
WAIT 00006 
WAITI 0000 
WORK 0000 
WORK1 0000 
WRITE 0000 
wWRMOD 0000 


03-066R05-00 
*NONE* 
0000 
0004 
0608 115 
013BI 52 
OO0AS8I 91 
OOREL 98 
01281 59 
O13FI 94 
01201 38 
01281 41 
000B 29x 
0088] 80* 
01401 106 
013CI 66 
G13AI 53 
OO7E 123 
O13ET 65 
01181 84 
OOBEI 84x 
0002 27* 
01411 39 
000D 31 
69 
109 
00761 THe 
01421 
01391 45 
0003 28 
0002 
OO78I 75% 
01381 48 
oo00P 
Oocé6I 54 
OOOF 33* 
OOOAI 36 
002CcI 50* 
o00BB 117 
01101 72 
00721 72% 
oooc 30” 
59 
104 
OOOE 32 
0092] 67 
013D1 64% 


(32-BIT) 


92 


89 


108 
36 
67 

107 
51 


94 


38 
74 


92 


111 
38 
68 

107 
S52 


99 
70 


47 


106 


40 
78 


115 


116 
39 
90 

109 
53 


PAGE 


102 
75 


48 


117 


122 
44 
95 

110 
55 


12345311 


103 
78 


81 


49 
78 


124 
44 
96 

119 
55 


105 
109 


82 


49 
90 


129 
46 
97 

120 
63 


07/19/78 

134% 
132 

83 114 120 
51 56 59 
95 99 102 
47 54 55 
99 101 101 
121 123 

64 65 66 


60 
103 


58 
102 


68 


63 
105 


56 
103 


66 
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